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MUIRHEAD 


ITS  AS  EASY  AS 


OlIK  pl.iiit  m.i\  In-  {.ooo,  4,000  or  i-mmi  ^.000  miles  awav,  but  vou  tan  roat  li  us  in  74  hours,  ami  usually 
\vt  lan  ship  mmu'diateU . 

You’ll  lU'ttl  our  lataloij  of  tourso,  ami  our  <juarttrl\  journal  "  1 1*«.  hnicjue"  tells  \ou  alxnit  new  ilevelopnn’iits 
and  aptiliiations,  so  \ou'd  better  hast  that. 


TO  MUIRHEAD  &  Co  Ltd.  ■  BECKENHAM  ■  KENT  ENGLAND 
Please  send  me  » our  uuloif  and 
ifuarterh  journal  "  1 1  (.  ll\IQjli  " 


MAIL 

THIS  COUPON 

NOW 


NAME 


POSITION 


COMPANY 


ADDRESS 


ORDER  BY  CABLE^PAY  BY  YOUR  OWN  DOLLAR  CHECK 


I’KI  CISION  III  CTKICAI  INSTKUMI  NI  MAKI  KS 

BHCKt  NI I  AM- KHNT- ENGLAND 

Telegrams  amU  ahles:  .\UJIKinM)S  H  Ml  KS  I  NI) 
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SiHvialization  — and  only  s|xvialization— can  keep 
manufacturers  abreast  of  t«Hiay’s  ri*sislance  ntxxls. 

The  const  ant  ly-prowinp  multitude  of  resistor 
applications  demands  full-time  concentration  on 

resistance  priwhicts.  IRC  has  I'oncontratt'd —for  2">  years  ! 
Kt*sult  I’he  uulest  tine  (»f  rt'sistance  products 

in  the  industry;  parts  d»*sintu*tl  to  suit  sfxvitic  circuit 
rtHpiircMuents  in  virtually  every  ty{x‘  of  application; 
unhiast'd  ret'ommendat  ions. 


lOW-WAHACf  WIRE  WOUND  REQUIRE- 
MINTS  or*  m«t  «fAci*wt1y  by  WC  Type  ^ 
IW  WIra  Wound  Ratistort.  Riicaptional  j 
low-ronga  itobiKty  and  aconomy  wit  Ibataj 
vaoN,  complataiy  inwiatad  raihlort  to  utai 
in  matart,  onolyzari,  colboda  biot  ra«ittert,| 
talaviiion  circuiti,  low-ronga  bridga  drcuitt,| 
bigb  itobility  ottanuotort,  low-powar  igni-j 
tion  circuiti.  Chock  coupon  for  RuMatin  R-Sj 


Si 

lecial 

izatii 

911  is 

important 


_  _  ^  wW*  Wflli 

rMittonc*  and  power  or*  reqwirod.  Type 
IS'MVX  hipli  olwiic,  Mpk  voltage  retMori  afford 
'  exceplloiKil  ttabiiily.  Comtruction  i«  timUor  ta 
that  of  Type  MV,  but  dHtioctive  terminal  permit* 
mounting  through  o  hole  in  mountiitg  block  of 
.  iiwuloling  moteriol  without  terminal  interference. 

Long  redttance  path  per¬ 
mit*  u«e  of  high  voltage 
on  re*i*tor  while  keeping 
voltage  per  unit  length  of 
path  coraporotively  low. 
Check  coupon  for 
Catalog  G-2. 


IN  CIITICAl  HIGH-FREQUENCY  CIRCUIH,  Type  MR  High  Frequency 
Re*i*lor*  offer  depertdoble  performance  and  unutuol  ttabllity.  Special 
re»i*tance  fllm  on  a  ateotite  ceramic  form  provide*  o  *table  retittor  with 
low  inherent  iitductance  and  copocity— entirely  tuitable  for  brood  bond 
RF  omplifler*,  RF  probe*,  dummy  load*  for  troMffiitter*,  televiaion  aide- 
bond  IMtert,  radar  pulae  equipment,  and  other  circuit*  involviitg  tteep 
wove  front*.  Seitd  coupon  for  tulletin  F-l. 


offer*  many  ad¬ 
vantages  to  engineer*  and  purchoiing 
agent*.  It*  modern  'W  diometer  die 
feature*  a  one-piece  dual  contactor  of 
thin,  high-atrea*  aHoy;  simplified  single-unit 
collector  ring;  molded  voltage  baffles;  and 
speciol  brass  element  terminal*  that  will  not 
loosen  or  become  noisy  when  bent  or 
soldered.  Increased  arc  of  rotation  pro¬ 
vide*  tome  redstance  ratio  a*  larger  IRC 
control*.  SoH-sproy  material*  ore  employed. 
Complete  mechoniiation  in  manufocture 
assures  absolute  uniformity  ond  provide*  a 
dependoble  source  of  supply  for  small 
control  requirementv  Coupon  brings  you 
full  details  in  Catalog  A-4. 


When  you  have  npecial  need  of  maintenance  or 
ex|MTimental  quantitiea  of  atandard  reniatom  in 
a  hurry,  aimply  phone  your  local  IRC  Dia- 
trihutor.  IKC’a  Induatrial  Service  Plan  keepn 
him  fully  atocked  with  the  moat  popular  typea 
and  ranftea — enablea  him  to  give  you  ’round- 
the-corner  delivery  of  amall  order  requirementa. 
We'll  ftladly  aend  you  hia  name  and  addreaa. 


INTIRNATIONAL 
RISISTANCI  COMR/ 


U/Wdi -tJit  (Uwift  -vw- 

Fewer  ResMers  •  Voltmeter  IhwMtpRer* 

•  Intelalod  Cempodtien  tesMart*  lew 
Wattage  Wire  Wowids  *  CeeWeh 

•  Rtieoslels  •  Voltage  Divider*  • 
Frecitien*  •  Degeslled  Cerbee 
FrocMors  *  HF  end  High  Vettoge 
ResMers  •  kwetetsd  Choke*. 


401  N.  Rreod  Street,  FhHedetphte  •,  Fe. 

ti  Cesedk;  letsteellaMl  Rislslesn  C*.,  ltd..  Tmaete,  lltsetse 


INTKNATIONAl  litlSTANCi  CO 

401  N  klOAO  tt.,  PMIlAOiirHIA  •.  PA 

Plsois  isnd  mr  compicis  informolion  on  Ih*  i(*m>  chscksd  belowi 
It*-,  Q  Conffoli  MP  Htgh  Prsqusncy  Psiiifors 

»W  Intulaisd  w.r,  Wourdi  MVX  M.gh  Volleg*  Rsetlori 
Nome  ol  Locol  IRC  Ontr.bulc* 
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STABILIZED  and  REGULATED 
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VARIABLE  DC  VOLTAGE 

FROM  0-30  VOLTS 


FROM  AN 


SOURCE 


ALL  IN 


ONE 


A>{.iin  I  hf  SujxTior  l  lixlrii  (  tiriipany  otters  a  new  rc)(ulator  —  this  time  for  the  lontrol 
l)(  solta^e  1  he  ness  unit  is  picturetl  above;  is  talleil  the  V'AKK.H.I..  It  meets  tt>- 
(lay's  tiemaiul  lor  a  stahili/csl  aiul  regulated  source  of  variable  !)-(.'  voltage.  'I  bis  unit 
o|H-rates  I rom  u  yS- ns  vtilt,  W)  CSC le.  single  phase  AI.  TFRN'.A  I  l\(i  (d’KHl  N'  l  line.  Its 
output  IS  settable  to  any  value  from  II- SO  volts  DIKh.l  I  (  I  KKI  N  I.  I  he  allowable  out¬ 
put  current  at  any  voltage  setting  is  IS  amperes. 

Ihe  DC  output  IS  stabili/evi  —  tht  unit  holjt  the  output  to  the  set  talue  regurJless  of 
hue  lutiatious.  And  the  D-(i  output  is  regulated  — unit  jutotNutiijll\  cotupensates  tor 
lo^  fluftuatioMt.  Stabili/ation  and  regulation  is  O.’S  jx-r  cent  for  an  output  setting 
lx-twtx.*n  6  anil  SO  volts.  The  r.m.s.  ripple  voltage  dix-s  not  exceeil  0.1  volts. 

Only  the  V.SKII  I  I  I  otters  stabili/eil  anil  regulateil  variable  D-l '  voltage  from  A-(Mines. 
One  unit  —  built  to  give  long,  trouble-f rex-  service  —  gives  you  the  flexibility  of  several. 
It  IS  unnecessary  to  purchase  one  unit  lor  6  volts  output  — one  for  12  volts  output  —  one 
for  2K  volts  output.  Ihe  N'.SKII  ill  gives  you  any  desired  l)(  output  voltage  ranging 
from  0  SO  volts  I  here  are  no  extras  to  buy  no  accesviries  or  s[xxial  parts  are  nexxlexi 
to  achi.'ve  these  advertised  i harac lerist ics. 
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High  capacity  in  extremely  compact 
size  is  the  distinguishing  feature  of 
Erie  Disc  and  Plate  Ceramicons.  For 
example,  .01  mid  is  now  available 
in  19  32"  diameter.  Illustrations  are 
exact  size,  and  their  shape  as  well 
as  their  compactness  make  them 
amazingly  easy  to  install  in  small 
spaces.  They  simplify  soldering  and 
wiring  operations  and  speed  up  the 
assembly  line. 

Erie  Disc  and  Plate  Ceramicons 
consist  of  a  Qat  ceramic  dielectric 
with  silver  plates  fired  onto  the  di¬ 
electric.  Lead  wires  of  24  gauge 
tinned  copper  wire  are  hrmly  soldered 
to  the  silver  electrodes  and  the  unit  is 
given  a  protective  coating  of  phenolic. 

Such  simplicity  of  construction  re¬ 
sults  in  low  series  inductance  and 
unusual  efficiency  in  high  frequency 
by- passing. 

For  complete  information  and  sam- 
pies  to  meet  your  particular  needs, 
write  us  today. 

SPECIFICATIONS 

Voltage :  Umti  are  rated  at  SOO  VDC,  ex¬ 
cept  Type  811  .01  mid  which  is  rated  at 
400  VDC  based  on  liie  test  oi  1,000  hours  at 
800  VDC  and  at  85  C.  Dielectric  strength 
Test,  1,500  VDC. 


Capacity  :  Capacity  measurements  are 
made  at  room  temperature  (25  C)  at  IKC 
and  at  not  more  than  5  Volts  RMS. 


Temperature  Characteristics: 

The  capacity  oi  all  units  with  the  exception  oi 
Type  81 1  — 1,500  MMF  shall  not  decrease  more 
than  50%,  nor  increase  more  than  25%  irom 
its  value  at  room  temperature  (25'  C),  as  the 
temperature  is  varied  irom  + 10  C  to  -1-75  C. 


Type  811  —  1,5(X)  MMF  units  shall  not  de¬ 
crease  more  than  20%,  not  increase  mote 
than  10%  irom  capacitance  value  at  room 
temperature  (25  Q,  as  the  temperature  is 
vaned  irom  -  40  C  to  -r  85  C. 


Power  Factor:  2.5%  at  1  K.C.  at  not  more 
than  5  volts  RMS. 


insulation  Re slstance :  7,500  meg.O  mm. 


Disc  and  Plate  Ceramicons^ 

for  By-passing  and  Coupling  Applications 
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CAPACITIES 

Mil 
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Ds«. 

.0013 
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.ooi 

0«M.  Or*«n,  Utk.  ««»• 

.01 

0«I4,  RMili,  Or«nf«, 

•  •• 

*  m  W 

.OOI 

3t«mp  3—1,000 

DmI  .0013 

3—1,300 

DimI  .003 

St«in#  3—3,000 

Ovmi  .003 

Stamp  3—3,000 

.004 

Stam^  3—4,000 

•  •• 

Tripl*  .0013 

Stamp  3—1,300 

rnmm. 

■  hp  MODIl  3I3A 
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GENEMTOR 


&•  50  wolf  pt«ki  pow* 

•r.  (50  V  10  50 
toad  ) 


CONTINUOUSLY  VARIABLE,  HIGH  POWER 
PULSES  OF  SUPERIOR  WAVE  FORM! 


TTPICAl  I  MICCOSfCONO 
fUltE  INTO  }O  OHM  LOAD 

A  A.  OOJ  o«d 

■  __  doGOy  limo  Mini' 

^  mum  ovorthoot 


rUlSf  IfNOTH 

Conttauowtiy  «Qf<ablo  0  07  to  10  pkoc 
Diract  roodtn^  poa«(  control 

fUl5f  AMniTUOl 

50  V  into  50  t.'  load  Rot  &  nwg  putt#i 
100  «  opon  circuit 

AMPtfTUDI  CONTtOi 

Continuous  control  throu^Hout  rongv  50 
db  in  10  db  «t«pt  to  db  Rn«  od|wttm«nt 

INTIINAI  tMPfOANCf 
50  or  tut  I 
^15E  SHAPE 

■  'tw  ond  ducoy  t«m«  opproi  002  ptwc. 
(10%  to  90%  ompl.lud*  I 

•iPtriTlON  RATE 

50  ppt  to  5.000  ppi  IniurnotlT  O' 
noHy  controllwd 

5VNC  tN 

Mov  b«  tr.g^ufud  by  pot  O'  n«g  putt* 
ot  5  *  ot  rotut  up  to  5  000  ppt 

SYNC  OUT 

50  *  into  200  t*  lood  Approt  2  Mtoc 
ion9  Appro*  0  25  pt«(  ritr  timu 

POISE  DEIAV 

Mo>n  pult*  dwioyabiw  0  to  100  pt»< 
trom  tync  output  puUu 

PUISI  ADVANCE 

M<j>n  puUu  con  b*  odvoncud  0  to  10 
A»t«<  trom  tync  output  pult* 

POWER  surriT 

no  220  *  50  bO  cpt 

SIZE 

Pon*l  10'^**  h.gh  Id**  w.d*  Dupth  (2** 

PRICE 

$550  00  *ob  Polo  A  lo 


Oato  Sub)U(t  to  Ctiortg*  SAitKou*  Notrtw 


THIS  NEW  -hp-  }I1A  PUISE  CENEIATO*  prosulr  A  MTiuAlly  liistortioii-lrte 
\j\c%  you  tunc  anil  wiirk  testing  pulse  A  loss  internal  impeilance 
last  iinuits  as  vs  ell  as  making  i^O  iihms  or  less)  insures  a  pulse 
evervilav  laisoratorv  iheiks  ot  otlier  shape  virtually  inile|X’nilent  ol  load 
generators,  rl  vinuits,  peak  measur  lliis  low  impedanie  also  makes  it 
mg  cijuipment.  etv.  It  is  the  hrst  jvossiblc  to  deliver  aviurate  pulses 
lommervial  pulse  generator  to  sue  at  a  ilistanee  from  the  instrument, 
eesstully  eoinhine  broad  laborattiry  it  the  transmission  lines  are  tor- 
usclulness  with  the  last  rise  time,  reetly  terminated 
high  power,  variable  plsing  and  ^  repetition  rate 

other  features  denunJed  in  radar,  continuously  variable  from  M)  to 
television  and  nut lear  work  ^  controlled 

ACCO.ATE  POISES  AT  END  OE  internally,  or  from  an  external  syn- 

lONO  riANSMissiON  LINE  vlironi/ing  stintee  Sy nehronizmg 

pulses  are  available  trom  the  in- 
I  he  pulse  length  is  eontmuously  strument  either  in  advance  of  or 
variable  from  l)  ir  *isei  to  10  u'et,  following  the  output  pulse.  An 
and  IS  varied  by  a  dircvt  reading  ampliticr  attcnuator  output  system 
panel  control  I  xtrcmelv  fast  rise  gives  a  low  source  impedance,  and 
and  deiav  time,  together  w  ith  free-  makes  possible  continuously  variable 
dom  trom  ringing  or  overshoot  pulse  amplitude, |x)sitiv  t  or  negative. 

litirf  iffiipt.tlioHt  of  lhi<  Hru  hp  iHitrumrnl  rfrr  \houn  m  thr  uJioihihi;  lohtmn. 
lor  t'imfr/rit  Jrl,4il\  .  i»r  *»«r  /ixu/  hp-  rr/rrr\fml,ilii  r  .  or  unit  to  iht  fuitory. 

HEWLETT-PACKARD  COMPANY 

2040A  Pog*  Mill  Rood  •  Polo  Aifo.  ColiTornio 
Eaport  ERAZAR  &  HANSEN,  ltd,  301  Cloy  St  San  Franetteo, 

Coi'F ,  USA  OFKcoi.  Now  York,  N  Y  and  lot  Angolot.  ColtF,  iota 

W  laboratoiy  instruments 

FOR  >  r  I  ■  0  I  AMO  ACCURACY 
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SPECIFICATIONS 


ADVENTURES  IN  ELECTRONIC  DESIGN 


Centralab’s  Great  New  Model  2  Radiohm* 


13 

„<e'°  ■b'''°  " 


tk\K 


14  Good  Reasons  Why 

CRL’S  Model  2  Rodiohm  is  the  Control  for  You  1 


1«  Suitth  —  »i(h  positive  ilctcnt  in  btith  iXi  and  tiri 
ttnns.  ItrminMt  »ith  turfaici  cleYnted  to  eliminate 
danger  of  «horttn|i  to  <ovcr  legs  bole  diameter 

tor  simplihed  mirinff  .  .  .  hot  tin  dippe«l  f««  easy  lolder- 
mg  .  .  .  meihantcai  loik  to  prevent  loosening  in  soldering 
operations. 

i.  Cadmium  plated  steel  cotrr  (omplctcly  shields  resists. 

3.  tnsuUtor'i  high  dieleitrtc  strength  permits  hreakilown 
test  at  1000  volts  R.  M.  S.  Dust  and  dirt  can't  get  in. 

4.  Hiop,  of  tup  design,  provides  superior  s«it»  h  shielding 
.  ,  .  gives  yinj  evtellent  torque  strength  «ith«iut  distortion. 

5.  High  gravle  laminated  rlicnolK  shoe  maintains  high 
insulation  resistanie  under  humidity  sonditions. 

4.  (.ontaa  'spring  gives  you  drnrhle  ssipmg  lontasts  on 
high  resisriH  and  tenter  terminal  ring  ...  is  accurately 
formed  to  maintain  uniform  pressures  and  minimi/e  noise. 
7,  Hectro  tin  elated  tefmtndis  pros*ide  soldering  ease. 
Tightly  crimped  terminals  give  you  direst  contact  to  re- 


Tyftt  Tapped,  Exploded  View:  Sutnh  Type,  Vniopped, 


sistof  .  .  .  assure  constant  cimtait  under  humidity  and 
soldering  conditions. 

I.  Keuitof  IS  made  of  special  resistance  material  bonded 
to  high  quality  phenolic  for  sm<Kgh  operation,  low  tMNie 
level.  outstaneJing  humidity  characteristics. 

9.  Cadmium  tipt^d  centef  terminal  provides  easy  soldering 
.  .  goui!  slielt  life  Without  oxidation.  Adequately  lubri 

:  ited  tor  gikx}  rigation  lite,  center  terminal  is  hnislied  to 
give  you  sm  Mgh  take  ot!  .  .  .  minimum  noise. 

10.  Laminated  phenolic  hate  maintains  high  insulatiigi  rC’ 
sistame  under  humidity  condilnms. 

II.  C.admium  plated  steel  gruund  plate  assures  positive 
grourulcd  cover. 

13.  Cadmium-plated  steel  hmihtng  is  accurately  hnisfsed 
and  m  to  shaft  tor  smooch  regatnm. 

13.  Retaining  ring. 

14.  Shait.  l^nlimited  variations  available  to  meet  youi 
specibcaliigis. 


Cen^al^  —  DEVELOPMINTS  THAT  CAN  HEIP  YOU^ 


DIvisl..  .1  GIOK-IINION  IIIC..Milw..k.. 
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SHOW 

and  Central  Poloce 
New  York  City  j 

March  6-9 
^  Cenlrolab  Booth 
No.  232-33 


T  MAUNK  the  Urjte  variety  nf  uiev  fur  peak  quality  controls  tlut  are  only  n/I6'  In  diameter, 
_  yet  rated  at  l.^’  »att  That  s  (antralahs  Rtrat  nt«  lint  of  Model  2  Kadiohms  Di.M>:ncd 
fur  television  and  radio  sets,  viund  and  test  etiiiipimnt.  tlie  sitsaiile  MikIcI  2  is  |ust  what  you 
need  for  tiuny  other  eleetronn  uses  where  a  combination  ot  small  sire  and  finest  pcrforiiUfHe 
b  essential  CRl.  Model  2  (  ontrols  are  precision  hudt  of  the  finest  materials  to  f;isc  >ou  lower 
floise  level  .  .  lonfter  lile  Tlieir  clinched  terminals  insure  ri>;id  contact  to  the  resistance 
clement  under  humidity  and  soldennK  Conditions  W  hat  s  more.  Model  2's  Complete  line  of 
5  basic  switches  —  H.  and  1  amp  pioside  24  switch  combinations  tor  real  Hexihility  in 
•pplicaiioii  and  ciesiytii  hor  all  the  taers,  sec  youc  C.KI.  representative  or  write-  direct. 


1  Model  T“  fcaao /•"!  control,  laicd  I  et  CentralaKv  Complete  fcjJ("fi"i  line  take  care  of  vour  special  needs  Vi  ide  ranjte 

t.'IO  watt  plain  and  switch  types  M  of  sanations  M'  Jfl  "K  wire  wound.  ’>  watts,  or  composition  type.  1  watt 

No  larjjer  than  a  done  IVsi^ned  fi>t  Mixlel  f  --  composition  type,  1  4  watt  Oirect  contact.  6  resistatKe  tapers 

miniature  uses  -41  -Jei  '.41  Ccimpiisition  type.  1  2  watt 


I 


I 


I 


Electronic  Industii 


1 

i  CRL’s  new  Tubular  Trimmers  come 

M  For  bv-pass  nr  coupling  applications. 

Ui-Vo-Kaps  are  filter  and  by  pass  ca-  1 

1  in  }  basic  types,  i  capacity  ranges. 

check  Centralah's  original  line  of  ce- 

pacitors  combining  high  voltage,  small  1 

m  B  Tinnerman  locknut  and  adjusting  screw 

*  B  ramie  disc  Hi-Kapi.  Disc  Hi-Kapi 

mW  size  and  variety  of  terminal  connec-  1 

available  on  special  request. 

ate  smaller  than  a  dime! 

tions  to  fit  most  TV  needs.  1 

.  -s  M 

CentraUh’s  TC  (Ttinpt'rature  G>mp<nsafin>:)  Tubular  Hi-Kapt,  Irft,  arc  the  mmt 
>tahlc  capacifiirs  a\ailabU*  With  TC  Ili  Kjpy,  there  »  prailically  mi  variation  due 
to  axiHK  or  ihan>:iv  in  temperature  or  humidity  For  applicationv  where  tempera¬ 
ture  compensiation  iv  unimportant,  lue  Tubular  BC  Hi-Kapi,  rij(ht. 


Ctramk  Trimmeri  are  made  in  five 
basic  types  Full  capacity  chanfte  with¬ 
in  180°  rotation  Spring  pressure 
maintains  corustant  rotor  balance. 


n  n  rr  n  h'  n  fl  *>'  tf  ir  rr 

;:iga  jaabaana^, 

I  1  b  km"  fi  [.  t-si 


u -T  j  S  -■  .Va^'  a  ^  22 


Centralab’s  development  of  a  revolutionary,  new  S/it/r  Suiuh  nives  you  improved 
AM  and  FM  performance'  Flat,  horizontal  desijjn  saves  valuable  space,  allows 
short  leads,  convenient  location  to  coils,  reduced  lead  inductarKes  for  increased  ef- 
buency  in  low  and  hi^h  frequencies  C.RI.  ShJe  Suitthti  arc  ru^ed  and  dependable. 


Great  step  forward  in  switching  is 
f’RI.'s  New  ffo/jry  Coil  amj  Cam  la- 
Jtx  Suiuh.  Its  coil  spring  gives  you 
smcxither  action,  longer  life. 


T 
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Choose  From  This  List! 


C«ntrolob  Printtd  Electronic  Circuits 

Ami  m  fhur  tiiK  I*  I  (  jnipiiht-r 
<  ot  1*1  an  pi  i  pl^ik* 

ViNlH  M  Isiit.K^ltiK  ti>r  IV  appiK4ti«>n 
<ll«^vtu  Pi  M I  (oMi'osistN  tor  use  in  Io>a 

nuniJfutt  (Uitroiiit  (-t^uiptiHin 

(uiiiMi  !«>f  Miull  or  I'voituhli  vt 

ipplu4fion^ 

(mM'IMI  Np(Aull/l«l  P  i  t  i(>Upilll^ 

plut» 

I  11  I'M  PiinUti  tliifronii.  C  irMiit  hltci 

Centralob  Capacitors 

1 1  »‘M  \H  HiK\i’^  i.4p4«.ir.>r\  t«>i  uv«  wtwft 
Uinp<f4tur(  nH4tion  unirupoitjiti 

liC  Dim  IPKai's  niiiiiarurr  iMainu  h<  i4p.iiiti>ts 
Ml  \'o  K  M  ^  voh.i4;<  lap-itilors  !.*f  TV’  j'j'pli 

i  jtion 

InIMMINS  (  K1  (Itiniiu  r  l4t4lok' 
Hi\'»>Kma  lap^tif'iiN  tor  !  V*  4pplu4!ion  I  or 

t'K  r> 


Vi  (  AI  MII 

t.-fN 

<  M*A<  IU*»«v 

t  I‘  tfi  Km- 


ttnipCldltUK  i.ollt{Xns4tlll^  i4PUCl‘ 


<  M*A<IU*»«V  fu*:l)  NoItJCC  CJpJMloM 
IT  Hi  K  m*-"  tt«J  thru  ijp4i.itois 

Centralab  Switches 

Sunt  '^'xiMM  .ippluN  t«»  AM  diul  I'M  v*A.f  lmi>;  cir 

iUtts 

liviK  smiih.ii  ituitxin>:  (onihituhoiis 

Rui  XKX  ''‘ViiMH  Mficin.iiit  .ipplujtion 

(  MMiH,  tj«fs  on  (Rl  N  loniplfic  lim-  i*f 

SNMtihlA 

Centralab  Controls 

M‘»i*ii  “I  KMMniiM  \iorM  s  Miuilist  cornnKriuliy 
pr«Kiuit-l  tonffol 

Centralab  Ceramics 

(Ai'AriioK  Dmi.mikm  Mmikims 
(mxmu  (  MM«N,  (HI  Nttjtift.  icraiMic  pr«H!tiir>. 

General 

(iiNiHM  <  MM«K.  (  oiiihieu  >  (  t‘ntT4l.ih  s  Iiik- 
piiKluit'  tor  |.  hh<  r.  i  xpt  nine  ntcr .  s(i\.i<nKin  nr 

inJu\rn.il  uvr 


Look  to  CENTRALAB  in  1950!  I  irst  111  lomiMiiii  nt  riM.iri.li  that  iiuans  lowi  r  msts  tor  the  clcitronit 

iiit.luNtr\  It  voii  n  I'laiiiiin^  iiiw  n|uii'miiit,  lit  (  ciitralah  s  sails  an. I  tiipinii rin^  siriuc  work  with  lou.  l  ot 
iiMiij'hti  iiitoriiiatioii  on  all  <  RI  prihliuls,  ^it  in  loiuli  with  your  (  intralah  RipriMiitatisc  Or  write  ilircit. 
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KINNEY  HIGH  VACUUM  PUMPS 


On  the  production  line,  too,  Kinney 
Pumps  ore  essential  to  many  modern 
products  and  processes.  Vacuum  pro¬ 
duction  of  light  bulbs  and  electronic 
tubes,  vacuum  coating  of  mirrors, 
vacuum  dehydration  of  foods  and 
pharmaceuticals  —  these  and  many 
other  operations  rely  on  the  depend¬ 
able  low  obsolute  pressures  created 
by  Kinney  Pumps.  For  detailed  infor¬ 
mation,  write  for  Bulletin  V-45. 


Using  this  test  chamber  with  its  Kinney 
High  Vacuum  Pump,  engineers  are  now 
able  to  create  controlled  high-altitude 
conditions  right  in  the  laboratory.  This 
artificial  "Heaven  on  Earth",  designed 
and  built  by  Distillation  Products,  Inc., 
is  o  great  boon  to  the  aircraft  industry. 
It  permits  precise  observation  of  what 
happens  to  equipment  under  the 
extremely  low  absolute  pressures 
encountered  miles  above  the  earth. 


NEW  YORK 


NEW  ORLEANS 
SEAHIE 


CHICAGO 


HOUSTON 


CLEVELAND 


PHILADELPHIA 


LOS  ANGELES 


SAN  FRANCISCO 


AvoitobU  in  •ight  SingU 
ortd  two  Compeond  modoU  *  • 
copociiiot  from  13  to  702  cw-  ft. 
pof  min.  •  •  .  for  prottwrct  down 
lo  0.3  mi«ron  ebt. 
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HEINEMANM 

fAA6HBTIC 

CIRCUIT  BREAKER 


This  unit  serves  us  very  welT* 

THE  KELLEY- KOEH  MANUFACTURING  CO, 


Protvctt  th« 
ValuobI*  Equipment 
Shown  Below 


Two  Polo  •  AH  fwrpoto. 
MoQOotk  Circwit  irookoi 
IS  ompt.  2S0  Volt. 


The  Kelley-Koett  Manufacturing  Co.  of 
Covington,  Kentucky,  is  well  pleased  with 
the  efficient,  flexible  protection  provided  by 
HEINEMANN  CIRCUIT  BREAKERS  for  the 
equipment  it  manufactures.  The  Breaker 
shown  above  is  used  os  a  combination  Main 
Line  Switch  and  Overload  Circuit  Breaker. 
It  is  placed  in  the  circuit  where  the  tripping 
coil  is  shunted  by  a  tapped  resistor,  thereby 
allowing  an  adjustment  for  tripping  it  at 
various  loads. 

Positive  protection  is  provided  against  dan¬ 
gerous  overload  by  the  INSTANT  trip  of  the 
breaker,  while  flexibility  is  secured  by  a  time- 
delay  device  that  permits  minor  overloads  to 
pass  for  a  limited  period  of  time. 

Dangerous  arcing  is  prevented  by  a  high 
speed  blow-out. 

The  equipment  that  YOU  manufacture 
deserves  the  same  certain  protection  at  all 
times.  Write  NOW  for  further  information. 
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Another  Engineer’s  Problem  Solved 


SUBJECT: 

PROBLEM; 


100  C  Miniature 
Pulse  Forming  Networks 


To  design  a  2  mesh  PFN  to  the  following  specifications: 

Pulse  width  — .S  microsecond 

Impedance  — SO  ohms 

ChargingV'olts  — 6<KH)V  (  reactance  charging ) 

Repetition  Rate  — 2<K)0  pulses  per  second 

Ambient  Temperature — C.  t«>  -|-100  C 
Size  — }  v«)lumc  e)f  a  7S°C 

mineral-oil  paper  capacitor  PFN 


SOLUTION 


TSG503-6PFN 

A  standard  "5  i'.  paper  capacitor  PFN  is  cased  in  a  metal  can 
3J"  !{''  base  .<  2J"  high  plus  terminals  1]"  high.  At 

lot)  (.'  the  most  important  design  factor  is  dielectric  heating.  At  this  temperature,  the  losses  in 
the  paper  PFN  amount  to  to  9  watts  (including  1 J  to  2  watts  loss  in  the  coil).  It  is  evident 
that  a  still  larger  can  is  rec|uired  for  even  minimum  life  expectancy  (at  100°C). 

On  the  other  hand  Plasticon  Type  TS  (Capacitors  used  in  the  above  PFN  at  H)0°C  have  a  total 
loss  of  only  .3  to  .4  watts.  Their  useful  temperature  range  is  — 65°C  to  200°C  as  compared  to 
— 55  (C  to  105°(C  for  mineral  oil  paper  capacitors.  Thus  the  major  design  factor  is  volts  per 
mil  rating  at  100  ’(C  rather  than  heating.  Since  this  figure  is  considerably  greater  for  Type  TS 
than  for  paper,  a  much  smaller  PFN  results. 

In  fact,  the  coil  and  the  Type  TS  (Capacitors  can  be  cased  in  our  Glassmike  construction.  The 
si/e  of  the  illustrated  PFN  is  1 OD  X  The  8-32  studs  provide  a  convenient  mount¬ 

ing  method.  The  flashover  distance  between  hands  is  3J"  across  the  glass  tube.  This  is  more 
than  ample  for  MKM)  volts  at  high  altitude. 


W  hat  is  VOl'R  engineering  problem.^ 

Your  inejuiries  will  receive  immediate  attention. 


U  f  niiiniijditure  u  standard  line  of  Plasticon  Capacitors,  Pidse  i'orm- 
ing  Networks  and  High  V'oltage  Power  Supplies.  Write  for  our  catalog 


^jnttlvnsvr  {'junpnnif 

1  3  7  5  NORTH  BRANCH  STREET  •  CHICAGO  22.  ILLINOIS 
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"It  also  costs  less  to  work 
with  the  finest  materials” 


In  high-frcqucncy  magnetic  fields  —  in  radio,  TV.  short¬ 
wave,  FM,  radar  and  in  many  forms  of  telephonic  appa¬ 
ratus  —  ihf  core  is  the  heart  of  the  set.  Only  the  finest 
materials  prtxluce  the  dependable,  stout  heart. 

National  Moldite  Company  is  one  of  the  major  core 
manufacturers  who  Know  this  fact.  As  their  letter  at¬ 
tests,  they  also  know  that  it  costs  the  receiver  and 
equipment  manufacturer  less  —  when  he  specifics  cores 
made  with  G.  .A.  &  F.  Carbonyl  Iron  Powders. 


Some  manufacturers  are  still  penny-wise  and  pound- 
foolish  on  this  subject. 

The  savings  and  the  gains  arc  both  more  numerous 
and  more  important  than  arc  here  indicated.  Study  the 
list  below,  l.ct  us  send  you  the  book  described  below  .  . . 
Ask  your  core  maker,  your  coil  winder,  your  industrial 
designer,  how  G.  A.  &  F.  Carbonyl  Iron  Powders  can 
improve  the  performance  of  the  equipment  you  manufac¬ 
ture.  It  will  cost  you  nothing  to  get  the  facts. 


Visit  our  Exhibit  —  March  6th  to  10th,  inclusive  —  Grand  Central  Palace,  Booth  28. 


Th«$a  unique 
propartiat  tall 
why  G.  A.  «  F. 
Carbonyl  Iron  Powders 
are  superior: 


PBOPIBTY 

SphcrK’al  structure 

CorKentric  shell  structure 
(some  types  only) 

High  iron  content 

AbseiKe  of  non-ferrous  melab 

Relative  absence  of  internal 
stress,  regular  crystal  structure 
Spheres  of  small  size 

VariatKins  of  sphere  size 


AOVANTAOt 

Facilitates  insulation  and 
compacting 

l  ow  eddy  current  losses 
Exceptional  permeability  and 
compressibility 
Absence  of  corresponding 
disturbing  influences 


I.ow  hysteresis  loss 
Low  eddy  current  losses;  usable 
for  high  frequencies 
Extremely  close  packing 


THIS  fKEt  BOOK  —  fully  tllustratcd,  wtth  performance  charts  and  appitcattun 
data  —  will  help  any  radio  engineer  or  electronics  manufacturer  to  step  up 
quality,  while  saving  real  money.  Kindly  address  your  request  to  Dept.  II. 


ANTARA.  PRODUCTS 


% 


ENERAL 

NILINE  &  FILM  CORPORATION 


444  MADISON  AVENUE 


NEW  YORK  22,  N.  Y. 


Iron  Powders . . 


|B  (  ■  I  I  ij 
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Fire  fighting  crtitieiuy  has  been  increased  by  the  use  of  mobile 
2-\say  radio  in  dispatching  ec|uipment.  VCard  Products  Corporation  is 
proud  of  America’s  heroic  fire  fighters. 

And  we  arc  proud  of  the  part  Vi’ard  antennae  play  in  the 
transmission  and  reception  of  messages  when  sc'conds  saved  mean 
lives  and  dollars. 

Most  fire  companies  rely  on  >Xard  aerials  because  they 
are  ruggedly  constructed  to  withstand  the  abuse  to  which  they 
are  subjected. 

Ward  whip  rod  aerials  are  made  of  a  special  alloy  to  provide 
the  greatest  (>ossihle  durability  and  resilience. 


M«a«l  II  a  ihxk 

mown*'**#  tpriAf  fof  f«ll> 
•  It  opoiMtt 

impoct  domof* 


U  urJ  ii  the  largest  and  oldest 
exclusive  maker  of  auto  radio 
and  television  aerials.  ^ 


M*a*i  srp-at 

S4I/|*  itoinlttii 


pHPcHpd  tp  Mod«l  SI^^-3 

•  w>v#(  Po««  ond  Mo4«i 

3A  »h»ck  mpMNtinf 

ipimf 


WARD  PRODUCTS  CORPORATION 


CICVIIAND.  OHIO 


Puitkom  p/  thi  Lukhntl  Comply 
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A  complete,  authoritative  reference 
handbook  compiled  by  Wilbur  B. 
Driver  Company  to  guide  you  in 
the  correct  selection  of  resistance 
L  and  special  alloys.  Engineers  and 
I  purchasing  officials  may  obtain  a 
B  copy  without  obligation  by  writ- 

ing  on  company  letterhead. 


COMPOSITE  VIEW  OF  the  THREE 
WlltU*  B.  DtIVER  CO.  PLANTS 
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1  *  J 

1  '  I 

1  1  i] 

1" 


r 


Here’s  WIRE  with 
WIND-ABILITY"  PLUS 


FOR  MINIMUM 
OVER. ALL  WINDING 
COST  AND  MAXIMUM 
UNIFORMITY 


windini;  whether  bobbin,  random 


or  ^an^  subjtds  matjrut  uire  to  punishing  treatment.  Insulating  him 
must  lx-  tough,  \it  pluble.  (  oppir  tnust  have  the  proper  degree  ot  anneal. 
'1  he  s[MH>l  to  sp«H)l  unit*ninitv  must  lx*  right. 


I  SM  \  I  xtra-  l  est  M  leiiet  W  ire  has  earned  an  unexcelkxl  reputation  in  the 


i-'S  insure  toils  ot  unitorm  si/e  and  resist' 


aiKt  value  maximum  turns  in  a\ai 


wites,  pile  u['s.  trosvd  turns,  runb.uks,  sp.ited  turns,  and  trecjiient  tension 
/'  ad|usfinents.  \\  lun  \ou  spcxity  l.ssex  lixtra-’Iest  M.ignet 


PBOOUCTS 


PiAnt*  AnAhoim  .  D«>trott.  Mich  ;  Fort  Wavd#*.  Ind  WArwKous«'>*  and  SaIar  Officws: 

•AtUntA.  n  Mass  ,  •ChiCAgo  III  ,  ClvvelAmi.  Ohio;  DaIms,  T^xa*;  DAyton,  Ohio; 

*l>etrtttt.  Mich  ;  ^Kahaas  Citv  Mo  ,  *La>«  Angolc>s,  CaUI  MilwAukee,  Wit  *NewArk,  N.  J.; 
E*hilA>li*lphiA.  Pa  *PoTtlAnil,  OT«*g  *St  Lsiuit  Mo.  ‘San  Diego,  CaIiL  'San  FrAncitco,  Cali!. 

IxeORT  SAKS  OfFKl —LIONIl  CSSIX  INTERNATIONAL  CORfORAIlON.  IS  E  ST  .  NEW  YORK  TO.  N  Y. 
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Television  Industry  Adopts 
Another  Rauland  "First"! 


11  The  Rauland'developed 
aluminized  tube  — giving 
the  most  brilliant  picture 
in  Television. 


The  light-weight  12"  metal 
tube  —  still  available  only 
from  Rauland.  And  now  . . . 


THE  SENSATIONAL  NEW  RAULAND  LUXIDE  SCREEN 
WITH  ITS  VISIBLY  BETTER  CONTRAST  AND  CLARITY 


THE  RAULAND  CORPORATION 


EPey,/ 

4  2  4  S  N 


e^cAjuan-  TTuucyvLj^  ^ 

KNOX  AViNUE  •  CHICAGO  41,  IlllNOIS 
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luiid*  $<r*«n  (rt^hl)  tkowt  Kew  improved  centrenf  and  clority  under  hipk  ambient  light  eliminate,  "woehing  out/*  iStondord  tube  at  left.) 


No  silicic*  iniprovement  in  Television  has  won  such  quick 
and  enthusiastic  public  acceptance  as  the  Rauland  Luxide 
Screen  (black)  picture  tul>e  -  pioneered  by  Rauland  from 
its  conception  to  its  present  universal  acceptance. 

Rauland  first  manufacturer  of  tuln-s  of  this  tyjje- re¬ 
ceived  Its  initial  production  quantity  of  Luxide  tube  faces 
in  mid- June.  i;)4!)  Sets  featuring  these  new  tulies  were 
announced  to  the  public  in  Seplemlier  The  public  received 
them  with  such  enthusiasm  that  the  Television  industry, 
almost  without  exception. has  already  adopted  this  Rauland- 
developed  idea  and  now  offers  it  under  a  variety  of  names 


The  Rauland  Luxide  Screen  improves  picture  quality  by 
greatly  ri-ducing  two  former  troubles  first,  reflection  of 
ambient  light  and  .second,  halation  within  the  tulie  face. 
The  results  to  the  viewer  are  a  great  reduction  in  apparent 
‘‘blurring”  and  a  much  improvi-d  contrast  and  clarity,  espe¬ 
cially  in  lighted  riaims.  The  improvement  is  so  impressive 
that  it  has  la-en  given  con.siderable  editorial  publicity. 

Rauland  is  glad  to  have  made  another  important  contri¬ 
bution  to  the-  Television  indu.stry  and  the  Television  view¬ 
ing  public  The  headline-making  Luxide  Screen  is  an  addi¬ 
tional  example  of  Rauland's  "Perfection Through  Rirsearch." 
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I'iinc  nil*'  intlirulori.  cltM'k  rhrunuurapItH, 

IC«-u*|tli\«ii'al  I  into  I  Iff  I  ill]:,  fuiitrtil  ilf\iffN  ami  for  riiniiiii|{ 

niiiull  !•> Ilf liroiioiio  iiioiori. 

I,  iiiiiH'lallii',  If iii|if riiliirf-«'otii|ifn«ulf«l  fork,  no  lifalin|C  or 
li«-al-ii|i  liiiif  i»  rf<|iiirf<l. 

'2.  I'ork  i«  Ilf rtiif tifall\  M-alfil.  no  liaronifirif  ffTffN  on 
fr»-i|nf  iifv. 

.'t.  i'rf«‘i«ion  l\|if.  non-a|:f ini:.  lov»  fiH-flififiil  rf’^i^lori*  iihi-iI 
ulifff  aiU anla|:f on«. 

1.  Non-lini‘ar  nf|:ali\f  fi-filliafk  for  fon«lanl  ani|iliUnlf 
fonirol. 

.t.  No  innlli-\  iliralor*  n•fll. 

U.  >\ Ilf lironoii-*  floi'k  Hiiiiiililifn  fli«-fkin|;  uilli  linif  Hi|:nal. 


American  Time  ProducH,  Inc., 

580  Rfth  Ave..  New  York  19,  N.  Y. 
Gentlemen: 

Please  send  descriptive  folder.  No.  212 
Name 


it  ttlitni.X 

Iffiirai's — I  |iarl  in  lIMI.IMMt 

If in|if raltirr-  fiM-ilififiil — I  pari  in  I.INHI.INKt  p<‘t  ilfgrff 
ffiiliurailf  (or  iM-lli-r). 

I  tnipiilv - 

1.  till  fsfifo.  •iiif  stasf.  0-1  10  soil*  al  O  lo  10  ssalln 
( ailjiiolalilf  ). 

2.  120  fSflf  piilofo.  itO  soll>  iifualisf. 

2  to  fSflf  piil'fo.  itO  soll<i  po«ili\f  ami  nf|;alisf.  l*nUf 
ilnralion.  I  OO  inif  ro-M-fomU. 

pro«/ii<7  of 


Company 

Address 

City  State 


WIEIIK  AN  iniE  IMIODKIS 

.»K0  Kiflli  \s«*iui«*  I  \  1  ^  ork  l*t.  N.  \. 


OfH-ralini!  itnilrr  fmlvnt*  of  l/if  M  rnlvrn  hJfflrif  fom/iriny 


/ 


( 
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Plug  is  stondord  radio-typs  plug. 
Sfandord  finishus  arm  silvur  lustrp 
lacquur  fof  covmr,  cadmium  foe 
bas«.  RaSommg  scraws  hold  boso 
socuroly  to  ponol. 


'I'his  dust-light  enclost-d  relay  is  one  of  many  outstanding  (XAKE  con¬ 
tributions  in  the  development  of  ness  and  better  relay  components  for  indus¬ 
try.  (J.AKF  Sales  Engineers  are  ItKaied  in  principal  cities  to  consult  with 
you  on  your  relay  problems,  (^all  them  direct  or  write:  C.  P.  Clare  & 

4"^  19  >X'est  Sunnyside  Avenue,  (.hicago  .SO,  Illinois.  C^able  Address:  CLARE- 
LAV.  In  Canada:  Canadian  Line  .Materials  Ltd.,  Toronto  13. 

Writ*  for  Bullmtin  No.  108 


#  This  new  CL.3RE  dust-tight  plug-in  enclosure  for  the  small  Type  “J" 
Relav  offers  designers  a  number  of  unusual  features  for  installation  on 
industrial  equipment. 

Entrance  of  dust  is  presented  by  the  steel  cover  and  by  use  of  a  Neoprene 
gasket  w  hich  is  closely  tilled  at  the  factory  to  the  relay  terminals.  I'he  dust- 
tight  stiver  is  easily  removed  tor  inspection,  t'se  of  standard  radio  plug 
simplilies  installation  and  cuts  wiring  costs.  Hase  is  secured  to  chassis  to 
prevent  plug  from  being  jarred  or  accidentally  pulled  from  its  sinket. 

Exclusive  design  of  the  (  LARE  I  ype  “J"  Relay  allows  the  twin  contacts  to 
operate  independently  of  each  other.  One  contact  is  sure  to  close,  reducing 
contact  failure  to  the  practical  limit.  This  relay  combines  all  the  best  fea¬ 
tures  of  tbe  conventional  telephone-type  relay  with  small  si/e  and  light 
weight.  It  provides  unusually  high  current-carrying  capacity,  large  contact 
spring  capacity,  extreme  sensitivity  and  high  operating  speed. 


Nooprono  gothot,  clotoly  fittod  at 
factory  to  rolay  torminoU,  botw««n 
boio  and  cov«r«  offoctivoly 
occivdos  dutt 


CLARE  RELAYS 

b 


’I 


1 

1 


AsM-mhly  costs  never  look  so  good  as  when  they're 
ihmmrJ  JouH  lo  5"'-,;  of  uhat  they  //tr<//o  Ar... simply  by  equipping  all  assem¬ 
bly  departments  with  skid-proof,  slash-prtiof  American  Phillips  Screws.  That’s 
why  leading  makers  of  beauty-shop  equipment  use  this  modern  fastening 
that  saves  half  the  time  and  the  spoilage  imposed  by  slotted  screws 

1  he  modern  mark  of  th''  American  Phillips  crossed  re- 
cess  IS  a  Inn -sign  that  the  public  has  learned  to  accept  with  confidence  on 
everything  from  autos  to  model  railroads  .  .  .  and  that  industry  has  long 
since  accepted  (in  fact,  on  everything  from  trucks  to  machine 

tools. I'hat  mark  means  that  the  product  is  built  right,  all  the  w  ay  through. 
^'es,  American  Phillips  Screws  are  potent  sales-promoters  as  well  as  cost- 
cutters.  Cfcl  both  these  advantages  for  your  oun  product.  VC'rite  and  tell  us  to 
prove  that"American  i’hillips  Screws  always  cost  least  to  use.” 


AMIRICAN  SCREW  COMPANY,  Providvnc*  1,  R.  I. 

af  WiliifficfitU,  and  Norrl«f«wn,  ^a. 

Warvhawtat  ati  S09  ■>  IWnoU  St.,  Chlcafa  1  1  S03  Staphantan  iidldint,  DatroH  3 


ALL  TYPES 
All  METAIS;  SimI, 
0ro«t.  Bfonta,  Stoin> 
latt  Alwmlnwm, 

Man«l,  Ivtrdar  (til)' 
can  brontt) 


feb/uory.  1950  — tieCTRONICS 


BimglBfllB 


SORNIEL 


WRITE  FOR 
COMPLETE 
INFORMATION 


54,  RUE  DU  THEATRE 
PARIS  (IS*)  -  FRANCE 
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•  HIGHER  SELECTIVITY  .  (±  200  KC/$  at  60  dB) 

•  HIGHER  I.  F.  GAIN . (120 

•  LOCAL  OR  REMOTE  FREQUENCY 

ADJUSTMENT . (±75  KC/i) 

•  STABILITY  OF  PERFORMANCES 

★ 

H.  F.  on»  Frequency  Receiver  in 
the  1,2/30  MC't  band.  Frequency 
adjustment  ±  4  KC/>  . .  %  300 
H.F.  Tropicai  one  Frequency  Re¬ 
ceiver  in  the  1,5/30  M(/t  band.  Fre¬ 
quency  adjust.  ±  5  KC's.  $  500 
V.H.F.  Tropicai  on*  Frequency  Re¬ 
ceiver  in  tM  101  i33  MC/s  band.  Fre¬ 
quency  adjust.  ±  75  KC$.  $  500 
>  H.F.Tropical  Communication  Re¬ 
ceiver  175/40  MC/s. . .  $  1,000 


) 


^kkup 

Aynittmrf 


fw9  fm0g« 

t'.rr.r:'  /V^j  E^ 

DU  MONT  Type  TA-124.B 

iDua/  O^Tifif  'ccH  CAaen  ^ 


^  spill  kecond  arlion  through  quirk  setup  and 
linger  tip  controls,  accessibility  for  lime  saving  in¬ 
spection  and  immediate  maintenance;  superlative 
image  pickup  with  precise  electronic  viewfinder 
checkup:  handy  matched  units  for  all  required 
power,  synchronizing,  amplifying  and  monitoring 
functions  plus  latest  camera  effects -such  explains 
the  popularity  of  the  Du  Mont  Type  TA  124  B  Dual 


Image  Orthicon  Chain  for  studio  and  outdoor  tele¬ 
casts  alike. 

Whatever  your  telecasting  plans  or  requirements 
-from  modest  start  (Acorn  Package)  to  most  ambi¬ 
tious  setup -whether  local  station  or  network -be 
sure  to  gel  the  details  of  this  ouslanding  camera 
equipment.  From  camera  to  antenna,  it's  DU  MONT 
for  ‘The  First  with  the  Finest  in  Television." 


H«*vy  duty  tabu*  and  "Jtify  '  Connie 
Iota  tof  tiuubla  If*#  opDtahon  Built  in 
mlarrommunK  alK'nt 

C*mara  Tout  tana  lurrat  riacltonic 
vtaw!tnd«f  and  camaia  tntvgtal  aaa#m 
bly.  but  aapaialaly  opptab)#  Haalar  and 
blowai  tor  wtda  variation  ot  ambi«nt  tam 
pataluraa  Pan  handla  opatation  of  tocua 
control  Bamcita  ina  adiwatmant  Irom 
camata  laaf  No  actawdrtvar  rontrots 
I  a« toty  alignad  ^'aaking  .n  vidao  pia 
•mpliliar 


ftATUKtS... 

Auaitiary  Pantoda  control  ot  tocua  coil 
currant  Indepamianl  cabla  dalay  com 
panaation  tor  multipla  camara  hook  upa 

Powar  Suppliaa  Buggad  conatruction. 
Supar  ragulatmg  auppliaa  tor  vidao  cit- 
cuita 

Control  and  Monitor  Thumb  whaal  con- 
tioit  Lmatoltna  clamp  circuita.  Smgla- 
camara  chain  opatation  it  nacaaaary. 
Sync  Canarator  Smallaat  and  lighlast 


portabla  unit  axiant.  Baiiar  rtaa  tima  of 
pulaat  and  tiaadom  from  ad]utlmanla 
than  moat  tiudto  typa  aync  ganatatora. 

Diatnbutiort  Amplitiar:  Equipment  aat  up 
to  handle  up  to  four  camaraa  without  uaa 
cf  junction  boxaa. 

Mtxar  Amplifier  and  Monitor  Automatic 
lap  diaaolva  and  lading  circuits  (lour 
apaadt  applicable  up  to  four  channels 
Normal  manual  mixing  and  lading,  also 
built  in. 


Mixar-Amplifiar 
«nd  Manitar 


roffohie 

Symhronitinq 

Canarotor 


Two  imoga 
OrfflKon  Controi 
ond  Manifara 


low'Voifeg 

Supmlf 


Mll\  H  t>t  MOM  tlHOKATORirS  INC  •  TSt  mstON  TRANSMtTTlR  DIVISION.  O  IFTirN.  N  1  •  I>l  MONT  NITWORK  ANT) 
WARD  »!'  MADIMIN  AVI  NIW  >  ORK  ’r  N  \  •  Dl'  MONTS  lOIIN  WANAMAKFR  IHIVIMON  M I  DIOS  NIW  V  OKK.  <  N  Y 
Win.  WSMIINI.ION  D  »  .  SISIION  WDtV.  ft  I  I  SRI  Rl.ll.  PA  •  IIOMf  OH  HI  S  ANDPIANIs  P.A.SSAK  (IIHON  MIW(N)D' 
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ms  A  P/KEfi/ 


■Go  out  into  th« 
liorld,"  said  Pops* 
•and  don’t  come 
back  "till  you’re 
proved  tops!” 


The  water  test  he 
passed  with  ease. 

Earning  a 
feather  was  just 
a  breeze ... 


Heat  was  applied 
to  test  his  worth 
In  “hot  spots" 
he  then  won 
a  berth... 


His  Pops  was  pleased 
when  he  came 
through 

We  know  qou'll  like  the 
Redskin,  too! 


The  life  test  took 
a  long,  long  time 
Though  others 
quit  —  he  kept 
his  prime  . . . 


Mis  leads  proved 
strong— his 
casing  tough 
It  did  no  harm  to 
treat  him  roughi 


Sangamo's  New  Molded  Paper  Tubular  Capacitor 
gives  LONG  LIFE  under  severe  conditions! 

TIu'  HKDSKIN  is  easy  to  work  with  on  prinluction  line  or  on  the 
bench  tjeeause  the  es|M‘<-ially  jli-siRnct!  flexible  leads  resist  breakage 
and  can’t  pull  «tut!  It  olTers  gn*aU-r  nunhanical  strength  becjiust!  of 
its  plastic  construction.  It  is  molded  under  low  pressun?,  assuring 
elements  undamaged  in  fabrication,  longtT  life  and  greaU'r  dejxmd- 
ability.  It  is  an  85  ('  tubular  which  offers  assurance  of  long  life 
undt-r  television  and  other  st*vere  o|)erating  conditions. 

A  trial  of  tlu“se  ftcffcr  moldtsi  tubulars  will  convince  you.  Se«*  your 
jobls-r  if  he  can’t  .supply  you,  write  u-s. 


'S>0  CK«*f  SoHQomo 


SANGAMO  ELECTRIC  COMPANY 

SPRINGFIELD,  ILLINOIS 

In  Canada;  Sangamo  Electric  Company  Limited,  Leaside,  Ont. 
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(  oDMili  r  liiiw  ini>liir%  .ir<'  um>I  hi  llir 
jHibiciK  t<  iii|H  r.ituK  N  III  .1  slid  mill  in  llii  dam- 
j^in^  ItimiA  III  .1  iIk'Iiiii.iI  {'l.int  Mimitmu%  ruii- 
mnt;  %li  j>lilt  nn;lit  .in>i  J.iv. 

I  li.il  ^  iIk  I'.u  k  i;nmn>l  lur  tin  piiniNtinu  iil  tests 
ilisiscil  lor  nil  (■  l'>  I  il'tri^l.is  lii|iii,|;  by 
Kcluiiic  I  liitn.  \  I  iiciiu ( rmi:  (  omp.iin 

Illiy  lir'Ill  it  tuisicil  It  sii.lki.l  It 

lukol  It  And  wliin  till  piinisliinint  tests  were 
over,  tin  y  sinvitn  .l  HI  I  <i  |0  I  il>eri;l.is  I 
lor  Keluiue  I’uMsum  liiiilt  Mulois  J 


nil  M‘)  ■  tjkes  the  roughest  h.mdliny;  in  assembly 
or  sirsiie  without  impairmi;  its  eleitrual  ijiuhties. 
m.ikiiii;  It  jsossil'le  m  many  lases  to  drop  one  msu 
lation  craile  and  still  maintain  a  yjenerous  mary;in 
ot  salcH 

IMI  IS  a  suiH-rior  liberi;lis  insulation  at  a 

prtie  lomparable  to  lotton  It  is  unatfeited  by 
moisture,  oil,  grease  or  ordinary  iheniKals 

hi')  IS  available  m  (irailes  ,A  1,  M  1,  (  -1  and 
O'  In  all  si/is  trom  No.  '1  to  iiulusive  Try 
It  oti  your  touy:h  insulation  jobs. 

M  .  M  AKH  i>  M  (o.CoSMiolKMkrN  I’ A 
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.ulMORS 


.UVATORS 


Sorensen  -The  most  ICOHOMtCAL  line  of 

Electronic  Voltage  Regulators 


GENERAL  APPLICATION 

Model  NOS.  150S  250S  500S 

Lood  Range  (VA)  0  150  0-250  0-500 


MEDIUM  CAPACITY 

Model  NOS  1000S  2000S  3000S 

Load-Range  (VA)  0-1000  0-2000  0  3000 


HEAVY  DUTY  UNITS 

Model  NOS. 

5000S  10000S  15000S 
Load-Range  [VA] 
0-5000  0-10000  0-15000 


SORCNSCN  ELECTRONIC  VOLTAGE  REGULATORS  ar*  ddigncd  la 
m«*t  n«Dd  for  ru99od,  oconoffiicol,  low«mointtnon<«-cott  units. 
Thort  It  no  nood  to  buy  oxtrot  no  nood  to  buy  mort  thon  you 
rtquiro  whtn  you  purchoto  o  SOAENSIN  r«9ulotor.  Dopond  on 
SORENSEN -Iho  FIRST  lino  of  STANDARD  oUctrenic  voltago 
rogulotort.  _ 


400  CYCLE  LINE 
Modol  NOS  D  100, 
D  SOO,  D  1700,  D  2000 
lood-Rongo  (VA) 
0-100.  O-SOO,  0-1200. 
0-2000 

Accuracy  ±  0  5% 
ogointl  lino  ond  food. 
Moximum  diilortion 

5% 

Froqutncy  Rongo  400 
cycUi  -t.  10% 


Tbo  SORENSEN  NOBATRON  (DC 
REGULATION)  in  offoct  oliminotot  i 
tho  nood  for  Bottoriot  without  lot* 
ing  ony  bottory  footurot.  It  moin-  f  .  .  - 
toint  o  conttoni  voltogo  output  iB* 
ogointt  lood  voriofiont.  con  bo  ovor  i  "  ^ 
compontofod  ogointt  lino  drop  It  it  t  *  U 
o  cloon  ond  tolf-tutloming  tourco  of  ^ 

DC  powor 

STANDARD  DC  SPECIFICATIONS 


3  *  PHASE  REGULATION 

All  typot  of  throo-photo  tyttomt 
offoctivoly  hondlod  Soronton  En- 
ginoort  ovoiloblo  to  roviow  your 
porticuior  problomt 
Lood  rongo  4S0  VA  to  IS  KVA 


WRITE  for  FREE  COPY 
of  tho  *"SORENSEN 
REGULATOR  PER¬ 
FORMANCE  CHA/tr' 


SPECIAL  REQUIREMENTS  con  bo  mot  by  employing  tho  ORIGINAL 
SORENSEN  CIRCUIT.  Enginooring  Contultotion  ovoiloblo  without 
cost. 

JAN  SPECIFICATIONS  mot  by  oil  AC  modolt. 


L 


LOOK! 


%  Minimum  w«lghl.  tUithtd  bulk.  Improved  ralia- 
bllUy.  Thai'*  tha  why-and  wharaiora  oi  ACHOLITES* 
Aaroaox’a  naw,  Improvad  matallUad  papar  capaci- 
lora.  Now  availabla  in  tha  aama  varlaty  oi  typaa  at 
coiraaponding  paparand  loU  aactiona  —  cardboard 
lubulara.  karmalically  aaalad  iubulara.  and  iha  uaual 
oil  iillad  matal-caaad  unila. 

ACROLlTCt*  ara  aali  haallng  whan  aubjactad  io 
Tollaga  ovarloada.  Yal  auch  unita  provlda  a  ganar- 
oua  margin  baiwaan  raiad  vollaga  and  orarload 
laal.  Likawlaa,  aaiisiaclory  inaulallon  raalatanca. 
ACROLms*  maal  JAN  vibration,  iamparalura.  Im- 
maraion  cycling  and  liia-laat  raquiramanta. 


NCRMfriC4Ltr-S(4t.(0  4f  ROUTES*  ME4N 


markad  raduclion  in  bulk  and 


pacitori. 

. . .  axlandad  alactroda  lypa  con- 
itruction  lor  minimum  ri  Impad- 
anca. 

. . .  immaraion  prooi. 

. . .  lima  and  tarvica  proaan  Aaro- 
Toa  tarminalt  and  casat. 
...backad  by  AaroTox  anginaar- 
ing  axparlanca  and  "know-how.** 
•Trada  mork 


.  .  .  operating  lamparalurat  oi 
5S  C  to  •  5S  C  without  darat 
ing.  Operation  at  ambient  tampa 
ralurai  up  to  95  C  with  voltage 
derating. 


#  Aarovot  Application  rnginaarmg  aaiuraa  parlormanca 
aatla/aclion  with  AEROirTC*  matalliaad  papar  rapacifori 
Tor  lilaralura  and  anawari  to  your  parttcuiar  appliratioa 
probleaia  write  on  your  iattarhaad  to  ACROVOX  CORPO 
xartoM.  DcPT.  A  ISO.  New  tcproxo  MAXxacwitsrrTs. 


. . .  power  factor  aama  am  convan 
ttonal  minaraloil  impregnated  ca 


tUlt  Irrictt  ll  All  PitRCtfll  CtTtlt  •  fiRart:  13  E.  Alt!  $f..  IIR  T9II  tl.  ■.  T. 
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For  the  many  applications  where  magnetic  amplifiers 
were  desirable  but  prohibitive  because  of  cost,  Vickers 
now  offers  standard  magnetic  amplifiers  pre-engineered 
and  laboratory-tested  for  you. 

Vickers  supplies  from  stock  28  styles  of  standard  magnetic 
amplifiers  for  60  cycle  control  applications  with  a  choice 
of  dc  or  ac  output.  Output  power  levels  range  from 
milliwatt  to  108  watts  maximum  (dc  output). 

Application  data  sheets  are  furnished  to  enable  you  to 
select  the  standard  magnetic  amplifier  to  fit  your 
specific  need. 

minal  blocks  with  visible  l**tminal  idwntificotion.  Navy 
onct  A.S  A  cieepoqes  presfived  b«-tween  terminals  and  gtound. 
Foimvai  wiin  coil',  cellulos<*  acefcfe  top^d  and  impieqnofed  with 


Gapless  hi(|h  peiireability  coies,  annesiled  after  punching. 

Gray  •■nameUd,  tmiu-d  steel  cans  with  spot  welded  bose. 

Each  aniplifiei  i=  lafed  and  data  sheet  furnished. 

Potting  compounti  seals  ossenbl'es  oqainst  otmospheric  end  me¬ 
chanical  damage. 

Entire  assembly  is  precision  |ig-assembled  before  polling,  assuring 
dccurale  posilioning. 

Low-leakage  Vickers  Selenium  Reclifiers. 

•  You  ore  invited  to  send  for  Ihe  Vickers  Magnetic  Amplifier 
Design  Handbook  which  specifies  characteristics  of  standard 
magnetic  amplifiers  and  illustrates  circuits.  Please  make  request  on 
your  letterhead. 

VICKERS  ELECTRIC  DIVISION 

1801  LOCUST  STREET  •  ST.  LOUIS  3,  MISSOURI 

I  I  M  l  itr  1  II  /.  /'  /,  l<  K  >  f .  O  /<  /*  (t  l<  i  I  /  f  >  A 
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Insulation  Cements 
lor  Electric  Heaters 


ZIRCON  meets  these 

live  basic  requirements 


Eoiy  application. 


TYPICAL  CHARACTERISTICS 


Rofractorinau. 


(The  results  shown  apply  to  a  particular 
structure  far  cement  applied  in  a  specific 
manner.  Any  variation  may  alter  results.) 


a  Currant  laakage 
minimitad  at  op- 
orating  wattage 
under  humid  conditions 
or  under  on  externolly 
opplied  stress  voltage. 


Stability  of  insulo- 
tion  and  structure 
through  a  1000 


Reasonable  cost. 


Performance  of  Zircon  insulation  cements  indicates  an  outstanding 
group  of  compositions,  both  electrically  and  ceramically.  Our  trained 
field  engineers  will  be  glad  to  bring  you  detailed  information  on 
individual  characteristics  and  applications.  Write  us.  No  obligation. 
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Type  of  Cement  A 

A 

B 

C 

ASSEMBlY 

METHOD 

Dry  Press 
Flat  Iron 

Strip 

Heaters 

Mud  Cast 
Ronge  Element 

Dry  Press 
Flat  Iron 

OPERATING 

leakage 

0  002  M  A 

0  002  M  A 

.  0.02  M  A. 

0.02  M.A. 

HUMIDItICATION 

lEASACt 

0  2  M  A. 

— 

<0.5  M  A. 

0.03  M.A. 

RETURN 

TO  normal* 

15  to  30  sec 

— 

10  to  15  sec. 

— 

ft 


t 
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ONE  QUARTER  CENTURY  of  PROGRESS 
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Consoliclaled^s  Straightliiie  Facilities 
Speed  Your  Blueprints  into^PI 
-  al  Least  Cost !  '  " 


j  jn 


Ct'RRKNTLY,  A  forrmoat  plaatic 
niatrrialH  aupplicr  is  invest¬ 
ing  good  advertising  money 
to  bring  home  this  thought ..  .“It 
/Miys  to  use  your  custom  inoldcr  s 
knotc-hoic!” 

This  timely  bit  of  adviee,  so  well 
given,  is  deserving  of  being  e<|iially 
well  taken. 

Here,  at  Consolidated,  we  offer 
manufarturers  a  degree  of  prodiie- 
tion  know-how  that  is  long  on 
experience— a«lvantageoiisly  diver¬ 
sified— ilesirahly  a  complete  under- 
one-roof  responsibility  —  thor¬ 
oughly  dependable  —  alert  — 
cooperative! 

When  we  are  asked  ..  .“f/ow 
much?“—  OUT  answering  bid  usu¬ 


ally  reveals  “How  little!"  With 
on-premise  facilities  in  excess  of  a 
million  dollars,  we've  what  it  takes 
to  save  you  those  important  pen¬ 
nies  per  piece! 

That  the  types  of  service  we  render 
can  custom-fit  your  particular 
plastic  requirements,  is  indicated 
hy  the  customer  confidence  re¬ 
posed  in  us  by  America's  leading 
manufacturers  in  practically  every 
field  of  industry. 

Call  in  a  Consolidated  sales  engi¬ 
neer  . . .  and  do  so  during  the  early 
stages  of  your  plastic  thinking.  His 
assistance-qualifications  will  en¬ 
able  you  to  plan  properly  . . .  and 
profitably.  Your  inquiry  is  cor¬ 
dially  invited! 


Travel  Consolidated's 
Throughway 
to 

Plastics  Satisfaction 

• 

1  Product  Design  Cooperation 

2  Experienced  Mold  Planning 

3  Precise  Mold  Construction 

4  Laboratory-Checked  Materials 

5  Selective  Production  Processes 

COMPRCSSION  TRANSFtR 
PIUNCIR  INJECTION 

6  Stotisticol  Quality  Control 

7  Complete  Finishing  Facilities 


I*/#*#!*#*  0-2 


Consolidated  Molded  Products  Corporation 

y  Plant  &  Executive  Offices:  309  CHERRY  ST.,  SCRANTON  2,  PA 

Branch  Office*  and  ReprescHtatires  in  New  York,  Chicago,  Milwaukee,  Detroit,  Oevelaiid, 
Rricigrport,  ehiladriphia — artd  other  principal  cities 
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Copper  Allot  Bulletin 

BtPOBTING  NEWS  AND  TECHNICAL  DEVELOPMENTS  OF  COPPER  AND  COPPER  BASE  ALLOYS 


Pfpai^d  Each  Month  by  BHIDGEPORT  BRASS  COMPANY  ‘Br^gcport*  Headquarters  tor  BRASS.  BRONZE  and  COPPER 


S«lf  ooldorum  tMwfom  torminal*  aro  attarhod  by  machina  which  cootiuoa  haating  unit. 
Couriaty  Patton  Ma«Guyar  Co.,  Providanta.  R  I. 


Did  You  Know... 
Bridgeport  Brass 
Developed  First  Mike? 

It  two  years  after  Bndgeport 

Brass  was  founded  The  Union  Metallic 
Cartridge  Company  <now  Remington 
Arms)  had  returne<l  a  quantity  of  brass 
f>«H'ause  It  was  **out  of  gauge'*. 

S  K  Wilmot.  su|>enntendent.  applied 
his  **firiger  ’  gauge  on  several  rolls  and 
stoutly  denieti  the  charge  Htiwever.  the 
customer's  gauge  did  not  agree  with  Mr. 
Wilmot’s.  or  with  a  third. 

Mr  Wiimot  then  took  matters  into  his 
own  hands  and  called  in  Mr.  Laws,  of  the 
Mechanical  Departmetit  He  demanded  a 
gauge  with  a  calibrated  moving  part  that 
would  measure  thicknesses  accurately. 

Meeting  emergencies  was  nothing  new 
to  Bridge^Kirt  Brass  and  soon  the  first 
‘mike  was  born.  Mr  Laws  made  five 
more  to  fulfill  requests  from  most  impor¬ 
tant  customers,  but  when  more  were  called 
for.  he  relielled  The  firm  of  Joseph  R. 
Brown  and  Lucian  Sharpie  was  asked  to 
take  this  task  off  his  hands. 


Catting  Costs  by  Mechanizing 
Slow  Hand  Operations 


Eliminalion  of  Fxp.-niive  hand  op- 
rratiiin*  ii  oiir  of  thr  im|M>rtant  ways 
op«>n  to  fahriratorx  for  suhttantially 
ruttiHK  rosti 

Thi*  IS  always  a  challengf  to  the  in- 
Kenuity  of  machine  and  priafuct  de¬ 
signers  to  develop  methiats  for  chang¬ 
ing  old  lime  hand  operations  to  semi 
or  completely  automatic  cycles  This 
may  involve  both  the  development  of 
a  special'pur|)ose  machine  and  the  re¬ 
design  of  the  product  itself 

Cisltiag  Higk-Co«t  leKetiag 

The  method  for  soldering  copper 
terminals  to  insulated  wires  is  an.  ex¬ 
ample  of  such  cost-cutting  Originally 
the  terminals  were  handled  individ¬ 
ually  and  required  Huxing.  tinning, 
bending  and  soldering  with  either  an 
o|>en  flame  or  soldering  iron 

The  mechaniiation  of  this  job  in- 
volvect  the  development  of  a  machine 
to  do  the  joh  automatically,  with  the 
exception  of  inserting  the  wires  It  als.i 
recjuired  rerlesigning  the  terminals  in 
strip  form 

I’logressive  dies  were  made  to  blank, 
pieice  and  trend  the  terminals  but  not 
clip  them  ofl  This  jreimitted  tinning 
and  dejMisiting  the  solder  on  a  mass 
l>r<Hluction  Irasis  The  fact  that  the  ter¬ 
minals  remain  joined  until  fed  into  the 
machine  does  away  with  the  trouble- 
s«>me  problem  of  hand  feeding  indisid- 
ual  terminals  which  tend  to  tangle  up 


The  machine  feeds  the  roll  of  tan¬ 
dem  terminals  into  a  die  When  the 
wire  IS  inserted  and  the  lever  tripped, 
the  die  closes,  cutting  off  a  single  ter¬ 
minal.  bending  the  locking  lugs  around 
the  wire  and  simultaneously  applying 
heat  to  melt  the  solder.  Instead  of  a 
few  hundred  by  hand,  the  machine  is 
capable  of  producing  1200  or  more  as¬ 
semblies  jrer  hour 


Coppet-Bfua  Alloys  Con  Help  Cut 
Fabricating  Costs 

Copper,  with  its  high  electrical  con¬ 
ductivity.  IS  eminently  suited  for  this 
job.  It  can  be  blanked,  formed  and 
clipper!  with  minimum  jjower. 

It  IS  extremely  rluctile  which  permits 
the  coltl  bending  of  locking  lugs  around 
the  wire  without  breaking  Copjier's 
high  heat  conriuctivity  makes  it  possi¬ 
ble  to  heat  the  terminal  sjK'edily.  and 
dissipate  the  heat  rapidly  when  the 
current  is  shut  off. 

PriKluct  designers  interested  in  cut¬ 
ting  prorluctirm  costs  will  appreciate 
the  fine  workability  and  versatility  of 
the  coj'jier-base  alloys  Much  valuable 
information  on  the  characteristics  of 
ci)pj>er.  brass,  tin.  bronre,  silicon  bronze 
and  aluminum  bron/e  can  be  gleaned 
from  Hritlgeport’s  Technical  Hand- 
brnik  Contact  our  nearest  Bridgeport 
sales  office  for  technical  help  on  your 
metal  problems 


(irnnildsdily  ci  th«  mu  rnmetgf  cnltper 

and  mada  bv  Hridgayioft  BraM  in  1867. 

With  some  minor  modifications  in  the 
method  of  reading,  the  micrometer  caliper 
of  ti>day  IS  essentially  the  same  at  the  one 
which  Bridgeport  developed  for  its  own 
use  in  1H67. 

Industry  is  indebted  to  Bridgeport  Brats 
lor  this  universal  instrument  of  precision. 


BRASS  •  BRONZE  •  COPPER  •  DURONZE  -  STRIP  •  ROD  •  WIRE  •  TUBING 


MILLS  IN 

BRIDGEPORT  CONNECTICUT 
INDIANAPOLIS  INDIANA 

Im  Cwaosio 

Jiwtfuwdo  Coppmt  amJ  Jiruaa  Limits 


BRIDGEPORT  BRASS  COMPANY 
BRtDGEPOHT  2  CONNECTICUT 
Eafab/iaA*</  JS65 

District  Offict  amd  War^ 
^  Auwawa  ib  ^riacipoi  CMm 


u 
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Big  stathutt  $$rviag  Ug  $nat  kaow  fi-f  triodas 
wiu katp  tkmaa  lkaakrMaMiafy...dagaa^^! 


You  have  plenty  at  suite  in  the  performance  of  your  power  tubes.  On 
them,  your  sution  owners,  advertisers,  and  listening  public  all  rely 
in  terms  of  signal  volume  and  continuity.  Play  safe  by  choosing  General 
Electric!  Install  superior  tubes  ...  as  built  by  a  foremost  manufacturer, 
and  backed  by  a  responsibility  that  is  alert  to  your  needs  and  to  the  im> 
porunce  of  your  tube  investment. 

All  commonly  used  types,  such  as  those  illustrated,  are  in  the  G>E  line 
—many  of  them  water-cooled  or  forced-air-cooled  according  to  your 
requirements.  Also,  there  are  G-E  modulator  and  driving-suge  tubes; 
receiving  types;  redder  tmbts  of  all  capacities  for  a-c  to  d-c  conversion. 

You  can  get  all  General  Elearic  tubes  for  broadcasting;  from  one 
source— your  G-E  tube  distributor.  He*s  near  you,  so  in  a  position  to  give 
Jmtt  delivery.  Moreover,  his  extensive  and. varied  stock  enables  you  to 
economize  in  respea  to  your  own  inventory  of  "spares.” 

Phone  your  distributor  today!  Learn  how  he  can  help  you  keep  tube 
performance  up,  costs  down.  Also— ask  him  for  your  copy  of  the  new 
booklet  on  increased  tube  life  prepared  by  G-E  engineers  as  an  aid  to 
radio-station  operators.  It's  free !  Elttlronics  Department,  General  Electric 
Company,  Schenectady  f,  Sew  York. 
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Every  maniifaccurcr  faces  these  two  big  problems 
this  year.  Hut  Karp  can  help  to  keep  them  olf  your  doorstep. 

If  your  product  requires  metal  cabinets,  housings,  chassis  or 
enclosures,  we  can  build  them  in  a  manner  that  will  effect 
time  and  money  savings  on  your  assembly  line.  Karp  crafts¬ 
manship  is  so  accurate  and  thorough  in  detail  that  all  units 
will  be  completely  uniform.  All  your  components  will  fit 
quickly  and  easily  into  place  without  forcing— without  extra 
elTorts  on  your  part. 

I'hc  resultant  savings  of  your  time  and  effort  can  help  cut 
your  costs  and  permit  more  competitive  pricing,  without 
cheapening  your  product  in  quality  and  value. 

Let  us  prove  that  Karp's  superior  craftsmanship  also  means 
true  economy.  Fin  the  coupon  below  to  your  letterhead  for 
more  information. 


fight  pan«i  cobm*!  focb 


ft#cfron<  COOtroJ  Cob>n«t 


WHAT  KARP  CUSTOM  CRAFTSMANSHIP  OFFERS 


•  Procticol  K«lp  wtfK  d#ti9n  pfob-  f niibing  oil  typot  io  duttproof 

loMi.  to  ifoprovo  product  o«yJ  evt  ckombori  oquippod  with  wotor 

coft.  Vrothod  iproy  booth,  toliinq  ovooi 

•  Our  large  accumulation  o<  tool*  »'**'  •••"'"«  confrolt. 

ond  dial  o»1an  con  lava  you  ipociol  a  Evarything  in  ikoat  motol.  horn  a 
die  cadi  ond  fimo.  umpla  chouii  or  panel  to  tKe  meet 

•  TKe  ipecioliied  ikill  a<  leverol  eloborole  electronic  opporotui 

hundred  of  the  Knelt  metol  crolti.  houiingi.  Any  metal,  any  gouge, 

men,  eipert  forming,  drawing,  any  liie,  any  guontity  — from  a 

bending  .  .  .  welding  with  oil  loteit  tingle  lot  to  lorge  run  quontitiei. 

tecKniquei.  o  Efficient  production  ond  on-time 

•  Eineit  quolity  pointing  ond  deliveriei. 


KARf  METAl  fROOUCTS  CO.  INC 
21 S  63rd  Slroot,  Brooklyn  20,  Now  York 

Te|t  Pieoie  lend  more  tnformotren  ond  PROOE  of  Kow  y 
metol  we'lmoniK.p  con  Kelp  ul  cut  our  production  coitl 

Noma 

Titlo 

Company 

Addrotf 

Cify  3fofo 


KARP  METAL  PRODUCTS  CO.  inc 

215  63rd  Street,  Brooklyn  20,  N.  Y. 
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...the  RCA  WO-58A— 

now  priced  at  ^249.50  -  is  in  a  class  by  itself 


The  R(;A  'XO-^HA  is  a  widc-band, 
^-inch  oscilloscope  with  a  useful  ran^e 
of  1  cycle  to -4  me)(acycles.  It  is  expressly 
designed  for  the  testing  and  alignment 
of  television  ei^uipment  in  the  labora¬ 
tory  or  in  production  and  quality- 
check  positions. 

The  WO-^HA  displays  sync  pulses, 
blanking  pedestals,  and  deflection 
waveforms  accurately.  Side-panel  ter¬ 
minals  are  provided  for  Z-axis  (in¬ 
tensity  modulation)  operation  and  for 
direct  connection  to  vertical  deflecting 
electrodes  of  the  c-r  tube. 

Inaddition,the'X'()-58A  performs  all 
regular  oscilloscope  functions.  A  cali¬ 


brating  voltage  source  and  a  ^-position 
frequency-compensated  switch  provid¬ 
ing  .^-to-1  voltage  ranges  make  the 
instrument  a  direct-reading  V'TV'M. 
Sweep  circuits  include  a  vacuum-tube- 
sawtooth  multi-vibrator  and  an  aux¬ 
iliary  6<)-cycle  sine-wave  source  with 
phasing  control.  SupplieJ lomplrle  w  ith 
crystal  probe,  direct  probe,  and  low- 
capacitance  probe. 

Ask  your  local  RCA  Test  Equipment 
Distributor  for  catalog  sheet  giving 
complete  details,  or  write  RCA,  ('om- 
mercial  Engineering,  5iection  H42V, 
Harrison,  New  Jersey. 


Available  from  your  RCA  Test  Equipment  Distributor 


RCA  7IS-S  S-Inch 
laSaratory  OtcIHo- 
tco^a— now  prIcaA  at 

SRRS.  For  iletAilrd  €%• 
aminaiion  of  cutrcmely 
shun,  sharp-fronted 
pulses  and  unusual 
waveforms.  Displays 
steady,  clear  traces  even 
with  random  recur¬ 
rence  (d  signal-  Vertical 
ampliher  Dai  « tthin  |  dh  from  5  to 
I  1  Me.  Iriggered  smeep  is  initiated 
by  signal  observed  during  that  sweep. 
Mas  built-in  time-marker  generator, 
and  input  calibrating  meter. 


•CA  WO-79i  3-Inch  ^ 

Portnbln  Lnhnrntnry 
OscINoacnp*— $SSO. 

For  detailed  observe- 

lion  and  accurate  ^ 

measurement  of  voi-  ^  w 

lagcs  produced  by  TV 

sync  and  deflection  9  bll  p 

circuits,  ignition 

systems,  and  pulse 

generators.  Ffori/onial-deflection  ca¬ 
pability  up  to  twice  screen  diameter. 
i  alibrating  meter  for  voltage  measure¬ 
ments.  Built-in  delay  line.  Vertical 
ampliher  flat  Irom  10  cycles  to  5  Me. 


RADIO  CORPORATION  of  AMERICA 


TMSr  gQUIPMtltr 
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WNGS 

)G 


ir.  sharp 

(OCUSIHH 


focusing 

line  V 

j,.type  pern 
(several  sn 

_--t.  It  s  a 

;  desired  qna'/'y 
,,  in  any  g'  — 

Magnets. 


reception  even  ring- 

adjustment  IS  rhis  use  ( 

nrcHluced  by  r>n  first  cost. 

i:.otered.  in  order 

nre.hods  appio-»tion, 

_No  matter  Permanent 

can  depend  on  A  - ^ 


::rr.  pS-* 

d.fhcuitioh.v>‘*‘j;;; 

•  ,  and  any  quantity. 

‘r’ade  of 

■  sji'c  U  welcome 


SulMMieiry  •« 


•MV 


}| 
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in  his  particular 


In  any  technical  business 


the  specialist  has  a  unique 


value  in  his  specific  field 


It  is  logical  that  a  manufac¬ 
turer  of  a  specialty  product 
should  he  of  greater  value 


Bu/melL  a 

YONKERS  2.  NEW  YORK 


As  onf  of  the  largest  producers 
of  toroidal  roils  and  filters 
Burnell  &  Co's  facilities  and 
production  experience  have 
been  of  immeasurable  technical 
and  economical  value  to  our 
customers.  Many  engineers 
have  benefitted  by  our  prompt 
technical  service.  Why  not 
bring  your  network  problem 
to  us  for  the  most  practical  and 
economical  solution? 


EXCLUSIVE  MANUFACTURERS  OF 
COMMUNICATIONS  NETWORK  COMPONENTS 

WIITi  FOI  TKHNKAL  tNKMAAATlOH 
AU  tSIQUItliS  WIU  U  MOMPTIV  HANOlfO 
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a  simpliried,  outstandingly 
dependable  LINE  SWITCH 
for  Stackpole  Controls 


Only.HHH'  in  dijmctcr  by. 3 12' 
thick,  this  Type  A- 10  double- 
^  pole,  single-throw  line  switch 

hts  e\en  the  smallest  Stackpole 
Controls.  Rated  1  ampereat250volts  AC-DC 
or  3  amperes  at  123  volts  AC-DC,  it  com¬ 
bines  outstanding  ruggedness  of  design 
w  ith  ample-sized  contacts  and  positive  con¬ 
tact  wiping  action.  Stationary  contacts  are 


CLOSED 


(fnf«rtor  Wewi  opproxi'maf*fjf 
7Vi  hm^t  ocfvol  lilt  of  twifeh) 


mounted  on  a  fiber  surfaced  Bakelite  base 
to  reduce  arc  tracing.  The  base  is  held  se¬ 
curely  in  the  can.  Throughout,  the  switch  is 
constructed  for  long,  trouble-free  service 
and  in  suitable  ratings  for  portable  and  auto 
radios  and  numerous  other  applications.  A 
similar  single-pole  design  (Type  A- 1 1 )  with 
dummy  terminal  is  also  available. 

M  rite  Jor  Stackbule  liu/letin  RC-7 


illCTIONIC  COMPONINTS  DIVISION 

STACKPOLE  CARBON  COMPANY,  ST.  MARYS,  PA. 

SfBUeKPOtE 


VARIABLE  RESISTORS  FOR  MODERN  RADIO  AND  TELEVISION  NEEDS 


^Drrirti  alMiiil  ainl  rir<'iiili>  or  r<-la\i«  aii<i 

ronlrol>  ariiti^  up  \oltagc  liiii'tiiati'H?  <  hit* 

rat<\  Miliitioii;  ilon'l  Irl  the  ntluiiif'  t'tiry!  ^  itii  a 
(o-iii-ral  Klrt'irir  Nolta^f  Slaltili/«‘r.  \olta):e  >>la\!< 
rif:iit  al  I  L*)  ^  on  ran  -iiiiplift  rirniiti*.  -avr 

moiirv.  anil  (;i'l  Im-IIit  o|H-ralion  tiM>! 

Slaliili/.alion  ia  iirarix  inaianlain-oiiM  (Iraa  than 
1  rvi-Irs)  anil  within  ^  I  |mt  ri-nt  for  lixril,  nnitx- 
|M>wi-r-fai'tor  loaiU.  Ml  voltagr  lliii'tiiationa  lx-- 
t wi'i'i)  ').>  anil  I \  lilt*  arr  milomalirally  lr>rh-il  out. 

'I'hrar  ftahili/iT^  an-  of  tin-  t^an^forln•■^  t\|M-. 
'I'lii'V  havi*  no  inovinx  parta  anil  rripiin*  virliialK 
no  inainti-nani'r.  'I'hr)  will  oiM-ratr  I'ontiniioiiah  at 
no  loail  or  abort  i-in-iiit  without  ilaina(:i-  to  tln-ni- 


arlvra.  'i'hcx  antoinatii-allx  limit  aliort-i’irriiit  I'tir* 
rriit  to  approxiinati'lx  2IMI  jx^r  i-rnl  of  ratnl  fnll- 
loail  i-iirri-iit. 

Thr  Htahilixrr  ahowii  hrrr  ia  ratni  lOtM)  volt- 
ainiM'rra.  ttthrra  arc  axailahic  with  ratint;a  from 
1)-  to  .VMtO-va.  For  general  iiifornialion.  write  for 
Ihilletiii  (rF IH.  Apparatiia  I  )epartinent .  (ieii* 
eral  Kleetrie  (!oin|>any,  S'heneetaily  5,  \. 

Yuiir  (»-/•,’  tiffiit'  Ml//  /x-  filail  tn  fmiuuir  ytmr  p»r- 
liriilnr  n»fx/.x,  or  m»'  itin  iif/iiw  xnii  hy-  mail  if  ytni 
in’//  glix’  us  i/fi/fl  find  n  drsrription  of  the  rirriiil  tind 
lofid.  \ddre%s  inifiiiriey  to  S/OTiolly  Tnwsformer  Stilei 
IHi  ision.  Ih.'t.l  Hnnidu'oy.  Ft.  If  uyne.  Indinno. 


GENERAL 


ELECTRIC 

4ii-n 
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A  QUALITY  PKODUCr  DiSIGNtD  TO  MffT  EXACTING  A  E  Q  U  I  M  i  N  i  M  T  S 


fre//  ff/f/t  if'Y'fff/f'  //if*  fif*ff! 

EKOTAPE 

^/iifjfff/ea^/ f  //fjf/f  /  J(>J 


The  NIVii'  I  K( VI  API  hr.u^kjst 
MikIfI  hjN  I'cfu  t-NpciuHv 

(o  inrri  (hr  iKJoy  rr(^uirriii(-n(\ 
rx|'frsvcil  I'v  i>riuiiia%t  siatuxi  rn);i- 
iirro  a%  (hrir  ittras  ol  an  iJral  tape 
rriotJrr  I  vrrv  laiility  a(  (hr  luin- 
iiian>l  III  'X'rhsdT  I  lri.((n.  t  ninpanv 
ha\  ['em  uNrvI  (o  inalir  (his  (hr  iniis( 
(lu(y(ani)iny;  aihir\r(nrn(  in  (ape 
rn.i>rilrrN  a(  a  prur  (ha(  places  it 

WEBSTER  I 


\ci(hin  reach  nl  all  hrnailcast  s(a- 
(iiins.  lar^r  or  small  (  heck  (he  tea- 
dirts  lis(fil  here,  (hen  hast  your 
nearest  dealer  demonstrate  the  tone 
perlection,  simplicity  ol  operation 
and  Its  ahsolutt  dependability. 

1  KO  I  API  IS  distributed  by  (iray- 
bar  and  independent  ilistributors  in 
all  major  cities. 


ELECTRIC 


OnaltEy  !•  •  mm4  PmU  OMIf 


A  F«w  of  tho  Many 
SPECIFICATIONS  and  DETAILS 

((impact  and  portable,  units  may  be 
removed  lor  installation  m  standard 
R  M  A  rack  It  can  be  purchased  less 
carrsinit  case 

I’ouertul  osersi/e  two  speed  synchronous 
motor,  heavy  riywheci  and  sj'ecial  drive 
Kive  constant  tape  sj  eed 

laj'c  sj-eed  ly'  per  second  for  lull  hall 
hour  or  '‘-j'  j'er  second  s|>eed  lor  lull 
bout  proKtam 

H  Selector  switch  for  tape  or 
iroicram 

Switch  connects  VI'  Meter  lot  measurinjt 
cither  recording  or  output  level 

Safety  button  prevents  accidental  erasing 
of  a  rccotdinyj 

Operator  is  able  to  start  recording  on  cue 
without  time  lag 

T  riple  heads,  erase,  record  and  playback 
assure  neutral  tape  and  distortiondree 
I'lavback 

Occ'tall  Ircijutncy  lesponse  i$±2db  (a)  to 
IJ.iHHicsclcs  at  IS'  pet  second  tape  speed 
1  ’db  ra)  to  '.laHI  cycles  at  '’•y'  pet  sec¬ 
ond  tape  speed 

Writ*  Today  for  Comp/ala 
SpacifkofioA  Skool 
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CaaMr,  Y*m(. 

CarfM  ChrM,  Taut  . 


0»«af»  Taaai 
San  AaMalit  Taut 
Vhlart^  Taut 


Oak  »M|,  Watt  Vlr«Wa 
TWaMa,  Wa«  Vlt«Wa 
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They  wanted  a  1  lew  transmitter 
that  they  could  be  sure  of 
so  they  bought  the  20T 


a  Any  time  you  talk  about  money  in  four  figures, 
you  are  talking  about  a  lot  of  it.  For  instance,  you 
can  buy  the  finest  automobile,  refurnish  your  home, 
pa>'  for  a  substantial  portion  of  a  new  house  or  any 
one  of  a  number  of  grand  things  with  the  amount  of 
money  you  put  into  a  1  kw  broadcast  transmitter 
Whenever  you  buy  any  of  these  things  you  shop  care 
fully,  investigate  the  supplier  and  manufacturer  and. 
most  of  all.  the  quality  of  the  product  itself  before 
you  sign  on  the  dotted  line. 

When  you  buy  a  transmitter  for  your  1  kw  instal¬ 
lation  you  should  be  careful.  When  you  buy  a  20T 
It's  a  sigii  you  have  considered  your  purchase  care¬ 
fully.  You  have  weighed  quality,  convenience,  work¬ 


manship,  case  of  operation  against  cost.  You  have 
made  comparison. 

In  the  end  you  do  the  same  thing  the  broadcasters 
listed  above  decided  to  do.  You  choose  the  20T. 
Why?  Because  you  get  a  real  buy  in  the  20T.  It  is 
unsurpassed  by  any  comparison,  be  it  appearance, 
workmanship,  operation,  convenience— or  the  serv¬ 
ice  of  the  Collins  Radio  Company  —  which  is  a  fea¬ 
ture  of  your  purchase  that  lasts  the  many  years  that 
you  will  enjoy  fine  service  from  your  installation 

Whether  you  are  starting  a  new  station  or  replac¬ 
ing  present  equipment,  find  out  about  the  20T  so  you 
will  know  what  a  really  good  broadcast  transmitter  is. 


N«w  •••hUI 

A  letter  addreued  tu 
Dept  E-1,  Collint 
RadHi  Company,  Cedar 
Rapals.  Iowa,  will  tiring 
you  the  newest 
information  on  the 
i(lT  transmitter. 


FOR  BROADCAST  QUALITY,  IT'S... 


irafflCHs 


II  W  41nd  S«. 
NfW  YORK  IS 


M  S  W  Tawar 
DALLAS  I 


Dagwaad  Rd.,  Faanfsla  CMy 
KNOX  VILLI 


2700  W.  Oliva  Ava. 
BURBANK 


AMivtovraflhaCaMMaBT  t  bw 


OKVM 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 


V 


1 


Amplidyne  plus  Amplifier 


I  he  (i-h  electronic  amplidyne  con¬ 
sists  of  A  motor-amplidyne  set,  a  hiKh- 
gain  d'C  balanced  amplitier,  and  a 
reference  soltaKe  supply.  It  is  similar 
to  equipments  used  m  drive  systems 
for  radar  antennas,  searchlights,  and 
ship  and  aircraft  gun  mounts,  (aim- 
mercially,  it  can  be  used  in  many 
kinds  of  motor  control  systems  for 
close  regulation  of  current,  voltage 
and  speed — to  limit  torque,  hold 
tension,  speed  up  acceleration,  and 
posifuin  accurately. 

1  he  electronic  amplitier  makes  the 
amplidyne  resfxind  quickly  to  sudden 
changes  in  (he  control  signal,  and 
gives  It  high  sensitivity  to  small 
gradual  changes,  these  and  other 
features  make  it  readily  adaptable  to 
automatic  programming  and  cl«>sed- 
cycle  processing  control. 

Applications  range  from  power 
supply  for  ^4  to  1  • horsepower  mo¬ 
tors  to  field  excitation  for  large  ad¬ 
justable  voltage  drives  up  to  2<>(> 
horsep4»wer.  For  information,  see 
liiilletin  (iFA-4HN9. 


ELECTRIC 
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G«n*ral  El*ctrk  anginMrt  hav*  d«v*lop«d  a  n«w  low-cott 
wiSod  of  prochion-control  romtonc*  wolding  for  um  in 
Many  Mporaiv*  OMombly  oporotion*  in  ifM  raonwfactwr*  of 
■loctfonic  oquipmont. 

TWt  now  woiding  mothod  moknt  it  poMibio  for  a  (inglo 
oporotor  to  woW  15  grounding  ribbon,  and  on#  rotipor 
load  to  Ibo  choMb  of  a  tolovition  Mt  in  two  minuto,. 

Tho  control  ponol  Uwwn  obovo  provido,  for  woldirtg- 
curront  odjuttmoni  to  control  Ibo  amount  of  boot  producod 
in  Ibo  woldt.  Onco  sot,  tbb  control  will  koop  wcceuivo 
woiding  curront,  comtont  to  insuro  acewroto  ond  consbtont 
woiding  of  conrtoction,.  Writo  for  comploto  dolo  in  BuNotin 
CEA.4I75. 


GENERAL 


low-cost  welding 


production 


Cieneral  Electric’s  new  long-scale 
panel  instruments  are  designed  for 
applications  where  space  is  limited, 
hut  ease  and  accuracy  of  reading  are 
required.  These  J  ’ j-inch  instruments 
have  a  4.92-inch  scale  which  cotrers 
2  SO  degrees. 

The  sturdy,  attractive,  molded 
I'extolite  cases  (round  or  square) 
harmonize  with  other  Ci-E  panel 
instruments.  The  mechanism  is  the 
internal-pivot  type — a  reliable  unit 
construction  which  permits  minimum 
hehind-the-panel  depth.  Accuracy  is 
within  S%  of  full  scale  on  the  recti¬ 
fier  type,  2%  on  all  others.  For  full 
details,  write  for  Bulletin  (>EA-S42S. 


Thyritefi!  resistance  material  is  in* 
organic  and  has  the  unique  electrical 
property  of  varying  inversely  in  re¬ 
sistance  as  the  fourth  power  (or  even 
higher)  of  an  applied  voltage.  It  has 
stable  electrical  characteristics  over  a 
wide  range  of  operating  conditions 
and  can  he  usetl  with  a-c,  d-c,  or 
short-duration  pulses.  Because  of  this, 
it  has  solved  many  problems  for  the 
electronic  design  engineer. 

Its  most  widely  known  applica¬ 
tions  are  in  the  limiting  of  voltage 
surges,  the  stabilization  of  rectifier 
output  voltages,  the  controlling  of 
voltage-selective  circuits,  and  the 
potentiometer  division  of  voltages. 

It  is  usually  supplied  in  disk  form 
in  diameters  from  U.2f  to  6.00  inches, 
with  or  without  mounting  holes. 
Smaller  sizes  are  furnished  with  wire 
leads,  (ximplete  information  is  con¬ 
tained  in  Bulletin  (iEA-4138. 


Originally  developed  by  Cieneral 
Electric  for  use  in  vital  communica¬ 
tion  equipment,  these  unique  bush¬ 
ings  are  now  successfully  used  on 
such  apparatus  as  power  capacitors, 
transformers  (filament,  modulator  or 
pulse),  and  rectifiers.  They’re  made 
of  cast  glass  with  sealed-in  nickel- 
steel  hardware  and  can  he  readily 
welded,  soldered  or  brazed  directly 
to  the  apparatus.  This  eliminates  the 
need  for  gaskets  and  provides  a  per¬ 
manent  hermetic  seal. 

Because  they  are  small  and  com¬ 
pact,  as  well  as  vibration  and  weather 
resistant,  glass  bushings  make  pos¬ 
sible  new  designs,  especially  where 
apparatus  is  to  be  airfuirne  or  where 
high  humidity  or  fungus  growth  are 
special  problems.  Cilass  bushings  will 
not  puncture  or  shatter  under  eacess 
potentials— either  60  cycle  or  im¬ 
pulse.  For  more  data,  including  sizes 
and  ratings,  see  Bulletin  C>EA-3093. 


If  you  need  it  — 

1  one  degree  accuracy 
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Electronic  engineers  are  well  aware 
of  the  usefulness  of  selsyns.  Vi'hether 
used  for  indicating  nr  control,  the> 
have  proved  themselves  a  reliable, 
accurate,  and  rapid  means  of  com¬ 
munication. 

Ci.E.  produces  a  complete  line  of 
selsyns — the  high-accuracy  type  with 
an  accuracy  of  ^  one  degree,  and  the 
general-purpose  type  with  a  *  five- 
degree  accuracy.  All  units  have  high 
operating  torque  and  are  totally  en¬ 
closed  with  no  exposed  terminals. 
Indicators  and  transmitters  are  alv) 
available  in  several  models.  Sec 
Bulletin  (iEA-2T76. 


Oeneral  Ilactrie  Cawaany,  Saetian  AM7-4 
Apparatus  Dapartmant.  Schanactady  S,  N.  Y. 

Plaata  sand  ma  Hia  following  bullatins. 


(  )  OfA-117A  Salsyns 

(  )  OIA-4l3a  Thyrila  Malarial 

(  )  0EA-417S  Walding  Cantrol 


(  )  OEA-4it9  Elactranic  Amptldyiia 

(  )  0EA-I093  Glass  Bushings 

(  )  OEA-543S  Panal  Instrunianls 


TIMEir  HIGHIICHTS 
ON  G-E  COMPONENTS 


Cast  glass  bushings 
make  possible  new  designs 


250  degrees  of  meter  scale 


R  varies  inversely  as  E* 


/ 


B/aw-fCnox  is  building 

MORE  RINGSIDE  SEATS 

for  the  fast-growing  TV  audience 


Not  coniplt'tf  stations,  of  courso.  bnt  those  «)ut\vnrd  and  visible 
sinns  of  lop  video  transmission  efbeieney— Hlaw-Knox  Antenna 
'I’nwers  .  .  .  Kleotronic  F,n({ineers  know  what  they  want,  and 
know  wliat  sntipliers  can  l>est  meet  their  requirements.  For  the 
desittn.  fabrication  and  erection  of  their  antenna  sup|)ort. 
Blaw  Knox  comes  to  mind  first  Is'cause  it  "came  to  radio”  first. 


BLAW-KNOX  DIVISION 


Of  IIAW.KNOX  COMPANY 
tajj  rAIMflS  (ANK  tUllDINC  •  PltrstUACH  ]].  PA 


BLAW-KNOX 


TOWERS 
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NEW 


DRIVER-HARRIS 
ELECTRONIC  TESTING 


Obsoletes  Previous  Methods 
of  Testing  Enameled  Wire 
Insulation 


Thtt  T*«f«r  #1  Ofitr«r- 

Herm  cH«<k»  •f  c^otvnf  •«»  19  tfronilt  wir« 

th«  wir«  !•«¥•« 

tm  twilcK««  mn  Hi«  !•»!  waiH  ar*  colibr*!#^  in 
P99  inimH*  fMwived  »•  «n  elorm.  Willi  Hm  ty  d  •! 

|li«  wir«  0nd  tl»«  mavimum  wwwibf  •! 

p0f,  100  f««t  ^rmitt*d  liy  mcK  l••l  iHill  H 

f  ddy  %#t  !•  in  cnnf*rmn«H«  witli  Hm  f•rm«  •!  Hi* 

Inti  im^ted. 


In  order  to  guarantee  the  quality  of  a  spool  of  enameled 
wire,  every  inch  of  the  wire  should  be  checked  for  dielectric 
faults,  not  just  o  few  feet.  In  general  practice,  however, 
only  o  short  sample  of  wire  is  examined.  This  is  passed 
through  o  mercury  cup  held  at  o  fixed  potential,  and  shorts 
through  the  insulation  are  indicated  on  a  voltmeter.  If 
faults  do  not  exceed  a  specified  maximum  for  a  given 
length  of  wire,  insulation  throughout  the  entire  spool  is 
assumed  to  be  satisfactory. 

This  inefficient,  compromise  method  hos  two  important 
disadvantages:  (1)  the  small  portion  of  wire  tested  may  not 
truly  represent  the  condition  of  insulation  throughout  the 
spool;  (2)  insulation  failures  are  not  discovered  until  long 
after  the  enameling  process  is  completed. 

By  checking  insulation  continuously,  as  wire  leaves  the 
enameling  furnaces — the  only  100*/.  dependable  way — 


Driver-Harris'  new  test  equipment  obsoletes  such  ineffectual 
and  wasteful  procedure. 

So  long  os  specifications  ore  met,  the  new  Driver-Harris 
electronic  tester  permits  the  enameling  process  to  continue 
uninterrupted.  When  the  rote  at  which  faults  occur  op- 
prooches  the  maximum  number  of  faults  permitted  by  speci¬ 
fications,  the  test  mechanism  sounds  on  alarm  and  a 
record  is  made  on  a  moving  chart. 

In  this  way,  enamel  coating  is  not  only  tested  for  con¬ 
tinuity  throughout  the  entire  length  of  spooled  wire,  but 
sub-standard  enameling  is  detected— ond  con  be  corrected 
— os  soon  os  it  occurs. 

Thus  makers  of  wire-wound  resistors — particularly  in 
finer  sized  wire,  where  shorts  are  more  likely  to  occur — are 
enabled  to  eliminate  time-waste  and  material-waste  in 
their  production,  and  obtain  superior,  more  dependable 
products. 


Makers  of  worfd  famous  Ntcftromo*  and  BO 
alloys  for  thw  oltcfricof,  oUcfronic  ond  hoof  trooting  fiolds 

Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

BRANCHiS  Ctixage,  Dctieil,  CItvttand,  let  AngtUt,  Son  Rronduo 
Monufoctu'td  and  sold  in  Conodo  by 
Tho  B  GREENING  WIRE  COMPANY.  ITO .  Hamilton,  Ontario.  Canada 


*f.  M.  Rnt.  U.  S.  Pat  Off. 
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Why  is  '*dag**  Colloidal  Graphite  best 
for  CRT  Exterior  Wall  Coating? 


:  hf  hf  in  STATK  FKOM  C\iHJSHS  TOO/ 

I 

^  iKsrfti  kmit  tn  T\'  ittf  ~^p4$rtuk- 

I  tarty  utntr  mrlat  i  K  /  *i  jrt  kteJ -^tan  kt 

!  tkutufktty  kirj  •ff  ky  t>Hitikg  Hh  tn^iJk  kf 

^  tuktmtti  utth  "Jai  nupmiok  #iy4.  This 
^  rfJmet  ^ntkrr  tkStrftrtnit  amj  mbk ^rmtsidn 

S  ikmk  I  uij  U  •if^iy  h  prrsysmg  f  kruihimg. 

\ 


It’s  cheaper 
...  Has  better  adhesion 
...Requires  no  baking 
...Resists  scratching 

"dAC"  Di«p«rtion  ^)94  it  a  lacquer- bote  ditpertion  of  mkro- 
tcopkally  wnall  graphite  particles.  It  is  easily  applied  to  CRT 
surfoces  by  spraying,  and  dries  very  rapidly,  enobling  tubes  to  be 
handled  in  2  or  3  minutes.  Maximum  adhesion  is  obtained  by 
drying  ol  room  temperature  for  24  hours,  or  by  forced  infra-red 
drying  for  W  hour. 

"dM"  Dispersion  #194  forms  a  smooth,  uniform,  conductive 
block  cooting  on  any  type  gloss.  Its  adhesive  properties  are  so  good 
that  it  will  resist  Krotching  by  a  thumb  noil  or  soaking  in  water. 

Prominent  CRT  manufacturers  have  found  "dag"  colloidal 
graphite  dispersions  satisfoctory  and  usually  cheaper  for  wall 
coatings  .  .  .  for  other  electronics  work,  too.  Let  Acheson  Colloids 
engineers  show  YOU  how  these  versatile  dispersions  can  solve  many 
and  varied  electronics  problems.  Send  the  coupon  NOW  for 
more  information. 


ACHESON  COLLOIDS  CORPORATION 

Port  Huron,  Michigan 

Send  me  more  information  on; 

_  dag  Dispersion  ^  194  for  Exterior  Wall  Cooting 

— : _  "dag"  Colloidal  Grophite  in  Electronics 

Nome 


ACHESON 

COLLOIDS 

CORPORATION 

Port  Huron, 
Michitan 


Company  Nome 

Address 

City 


Zone  State.. 
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TRANSFORMERS  AT  WORK  KENYON 

^‘Carillunir  Bells” 

ScHrLMBiirH  Electronics,  Inc., 
Carillon  Hill,  Sellersville.  Pa.  “Car- 
illonic  Bells”  feature  KENYON 
tran.sformers.  KENYON  “T”  line 
transformers  mounted  in  weather¬ 
proof  housinpt  in  the  bell-tower  match 
the  amplifier  output  to  the  belfry 
speakers.  The  hijfh  fidelity  ampli¬ 
fiers  incorporate  a  variety  of  KEN¬ 
YON  transformers  desiirned  specific- 


I 


ally  for  this  unique  application.  KEN¬ 
YON  transformers  airain  rinjr  the 
bell!  This  time,  literally — in  the 
rinifini?  of  Schulmerich  “Carillonic 
Bell.s”  from  church  steeples  and 
towers. 

.\iii  I>1  i  fi«“r  /Supply 

Presto  Recording  Corp.,  P.  O.  Box 
500,  Hackensack,  N.  J.  The  900- A 1 
ha.s  two  amplifiers,  one  for  recording 
or  remote,  the  other  for  playback 
or  monitoring.  Power  input  115  volts. 
.50/60  cycles,  single  pha.se,  70  watts. 
Has  3  microphone  channels.  Input 
impedance-30/50  ohms;  output  imped- 
ance-500  600  ohms,  (lain  of  remote 
amplifier-85db  3db. 


The  Presto  900-.\1,  the  amplifier  of 
the  Presto  Portable  Tape  Recorder 
PT-900  uses  KENYON  Transformers 
exclusively.  l.,eading  manufacturers 
and  engineers  in  all  fields  specify 
KE.NYON  “T"  Line  Transformers 
for  many  industrial,  communication, 
sound  and  electronic  applications. 
Presto  too,  calls  upon  KE.N\()N  “T” 
Line  Transformers  for  rugged,  de¬ 
pendable  service  in  its  high-quality- 
equipment! 

(ADVCRTISlMCNT) 


Here’s  the  Q  in  Transformers 

h’s  K  L  n  V  o  n  OuaiH^ 


g-v  ww  o't^***  names  in  transformers,  offers 

Im  Cl  1 1  1  K_f  1 1  you  high  quality  specification  transformers  cus¬ 
tom-built  to  your  requirements  —  practically  at  catalog  prices!  For  over 
20  years  the  KENYON  "K"  has  been  a  sign  of  skillful  engineering, 
progressive  design  and  sound  construction. 

*po%: 


JAN  AmiCATIONS 
BROADCAST 

INDUSTRIAL  MACHINERY 
RADAR 


AUTOMATIC  CONTRCHS 
AUDIO  AMRliriERS 
EXRIRIMINTAL  LARORATORIIS 
ATOMIC  ENERGY  fOUIRMINT 


Among  many  oth»r§ 

Consult  our  engineering  staff  on  any  of  your 
"special"  problems  at  no  obligation  to  you. 
Coll  or  write  now  for  our  representative. 


"T's"—  famous  line  of  high 
1%  t  n  V  O  ri  quality,  uniform  transformers 
are  ready  for  immediate  delivery  from  stock.  Our 
standard  line  can  save  you  much  time  and  expense. 

For  a  complete  story  about  specific  ratings  on  all 
transformers,  send  for  your  copy  of  the  latest 
KENYON  Catalog  edition  now! 

KENYON  TRANSFORMER  CO.,  Inc. 


840  BARRY  STREET 


NEW  YORK  59,  N.  Y. 


f  KENYON  Transformer  Co.,  Inc. 

•40  Barry  Street,  New  York  59,  N.  Y. 

Send  me  the  laletl  edition  ol  your  new  catalog  without  obligation. 


f  Company  State  . 

We  need  ''special"  tronsformers  — 

_  _ Q  Fleoie  hate  your  representottY#  ceR 
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*  l»A»TIM  im  Of  MM  MOOOCTfc  fIMIOlAS  VAtNtSHfO  TMINO.  TAff  ANO  CIOTH  •  INSMATINO  fAfCK 
ANO  rwiNIS  •  CAM  ftUINO  ANO  fOTHCAO  COMfOWNOS  •  fltCTiON  TAPf  ANO  SfllCf  •  TRANSfOOMH  COM- 
fOUN6t  •  rianOlAS  SATWATtO  StltVtNO  •  ASMSTOS  UlfVtNO  ANO  TAft  •  VAtNISMCO  CAJAMK  CIOTM  ANO 
TAff  •  MICA  flATf.  TAff.  fAfff,  CIOTN.  TUfINO  •  PlUfGlAS  MAIDfO  UICVINO  •  COHON  TAffS.  WdMNCS  ANO 
UlfVINOS  •  IMMNONATtO  VAtNISM  TUtING  •  INSMATfO  VAtNiSMtS  Of  AU  TTftS  «  flTtUOfO  flASTlC  TUWNO 


THE  FLEXIBLE,  EXTRUDED 
PLASTIC  TUBING  THAT 
RESISTS  HIGH 
WlA  TEMPERATURES 


\  II  I'll  PHYSICAL  A  ILfCTRICAL  PKOPEtTIIS 

• — overa^*  7)00  PSl 

bM-Hiltlaiota  miniffivni  ovtra9a  700% 

c^4l«l«cfric  tfraiiffli.  mininiMm  SOO  v  mil 

^aMMaSHify  non  inHof^mobU 

•‘-»ll«at  ratllfaact  oMor  100  Houri  ol  300  f  tybtng  Ift  not 
bfittio  ond  whon  Hoaod  do*i  no*  cfoch 
^  liaat  aadaraac#  r#comm«nd*d  lor  contirruout  operating  t«m 
pofotwroi  yp  to  103  C  ond  wHon  bali*d  ot  175  C  lor  7  000 
Koyri  doo%  not  bocomn  brittle 

'T^-^aw  tamparafiirt  Aoitbiiity  30  C 

baa!  tbrinliaqo  aSTm  Stondordi 

70  IT  1 7  met  lekt  thon  8% 

:r  16  0  6  inci  U»  then  S% 

9  5  ond  larger  leu  tKon  3% 

I  ■"■ail  ratltfaaca highly  re%i»tont  to  e8e<t»  ol  tran%lormer  ond 
lybrieoltng  otU.  do«t  not  »ti6en  when  contmyoytly  enpottd 
to  them 

ColO^t  block,  white,  red  green  yellow  ond  blve  ore  ttondord 
colon 

Oimentioflt  ond  Toloroncot —  ttondord  *iie*  to  fit  8  &  S  wirei 
#70  lo  ttO  inclytive  ot  tpetcfied  by  ASTM  Spec  0977  47T 
Wall  Thtckneti  ,n  occordonce  with  ASTm  Spec. .  0977  47T.  at 
follow! 

#70  -  #10  mcl  -  016  003 

#9  #0  incI  070  ►  003 

Slondord  Itngfht  _  5tondord  36  lengtht  or  contmuoui  lengtht  ir 
cotIt  Suet  #70  #10  tnci  will  be  typplied  on  poperboord 


Tt3,  fllXITf  it  Tk«  •Uctricol  i■••lati•ll  faki*9 
tkat  tef$  naw  sTondardi  for  rotUfonco  to  oifromo 
fcigfc  fomporoturot.  Compoaodod  of  o  ploificitod 
copolyoior  of  vUyl  chlorido  and  vinyl  octfafo 
and  niannfactvrtd  with  a  frnt  wall  fkicknott, 
tMoofk  intido  and  onftido.  FLEXITI  fLASTIC  TUt- 
INGS  oflor  fko  9r»ato>f  roiitfonco  fo  ki9k  and 
low  fomporoliiroi,  art  tifremtly  Mtiiblt  and  have 
9rtaf  ftniilt  •frtn9fh. 

FLEXITE  compart*  mort  than  favorably  with  fob- 
in9>  of  iimilor  nafnrt.  Cktek  fht  iptcibcafion*  of 
FlEXITE.  compart  fhtm  witb  fht  rtqnirtmtnfi  for 
yonr  prodtcfi  and  a9ainit  ofhtr  ininlafiont  for 
idtnficol  nit.  .  .  . 

YES.  Von  will  And  that  FLEXITE  ttf*  a  new  hi9k 
(londord  for  proftefion  aqaintf  hi9k  ftmptra- 
fvrtt,  ki9h  dititcfric,  •frtfchin9,  ftarin9, 
obration,  tipoiart  fo  acid*,  oil*  and  alkalitt. 
flammability,  tfc.,  otc.,  tfc.,  —  .  lampitt  and 
additional  information  will  bt  >tnf  npon  rtqnttf. 
And  for  a  Plotfic  Tnbin9  fo  Withifond  Normai 
Hi9h  Ttmptrofnrti  Mitchell-Rond  Offtrt  .  .  . 
Fltiift-Norm  ,  ,  .  wrifo  for  iptcitcafioni. 


Whatever  your 

■^electrical  insulation  problem^ 
MiHk^-Rand  has  th^apsyi^F. 


And  for  a  Plastic  Tubing  to  Withstand  Normal  High  Temperatures 
Mitchell-Rand  Offers  . . .  Flexite-Norm .  .* .  write  for  specifications. 


M 
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EIMAC  TUBE  TYPE 


Another  Engineering  Achievement  by  Bmac  I  mao.  ,h^ 


Tk«  4XIS0<9  U  «  n«w  co«ii«lly  constructed  UHF  totrodo,  e 
modiflcetton  of  fho  popuUr  Eimoc  4XIS0A.  TKo  now  design  hes 
resuHed  in  lower  leed  inductence.  reduced  the  UHF  grid 
driving-power  requirements,  end  increased  upper  frequency 
limits  of  efficient  performance. 


The  4Xi50G  can  be  operated  as  either  a  conventional  radio- 
frequency  amplifier  or  oscillator  over  a  wide  range  of  plate 
voltages  at  frequencies  up  to  1000  Me.  In  pulse  service  efficient 
performence  is  obtained  up  to  1500  Me. 


Operating  as  a  class-C  amplifier  in  the  7S0  Me.  region,  the 
Eimac  4XiS0G  will  provide  a  power-gain  of  S.  (100  watts 
output.  12^/2  watts  driving  power.)  In  pulse  oscillator  service 
at  1250  Me.,  tests  indicate  peak  output-powers  of  over  20  kw 
per  tube. 


Maiimum  ratings  and  other  operational  characteristics  for  this 
new  tetrode  are  available  from  the  Eimac  Field  Engineering 
Department. 


ExternjI  Anode 
150  watts  dissipation 


Processed  Non-emitting  Grids 


Unipotential  Cathode 
2.5  volt  heater 


Precision  Aligned  Elements 

for  Optimum  Tetrode  Characteristics 


Well  Shielded  Input-Output  Circuits 

Concentric  Grid-Cathode  Terminals 
Allow  Cavity  Use. 


EITEL-McCULLOUGH,  INC. 
Son  BrunO/  Californio 

Eaport  Afantc  Fraur  S  HaiiMn,  }0I  CUy  St..  San  Fraaclaa*.  California 
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4  PROBLEMS  4  ANSWERS 


You,  as  a  Communications  Enginccr.will  be  interested  in  the  four  Aerorom 
products  illustrated  below.  They  are  designed  and  built  to  solve  your 
communications  problem.  They  are  the  result  of  engineering  know  ledge 
and  experience  gained  during  18  years  of  manufacturing  communications 
ecfuipment  for  more  than  2U()  installations  throughout  the  world. 


>X  tATHtRPROOt  I.t)W  FRK^l  INtY  ANTENNA  Tl  NER  Sturdily  cunstrucud, 
using  heavy  aluminum  sheet  and  rustless  hardware.  Ample  ventilation  provided, 
yet  inu-ct  and  sermm  proof  Suitable  for  1-2  kw  earner,  2()0-4IS  kes,  coupling 
Coil  matches  either  coaxial  or  2  wire  line.  Illustration  shows  cabinet  with  pro- 
•ec  use  and  weatherproof  (no  gaskets)  covers  removed.  Locking  facility  provided 


AlTOMATIC  KEYER  provides  continuous  or  interrupted  identification  signals 
for  beacon  or  Aerophare  service.  Small,  compact  (6  5^'  x  ‘2*  x  7')  this  keyer  gives 
long,  trouble-free  service.  Two  synchronized  cams,  one  for  call  letters,  the  other 
for  spacing  In-tween  calls  or  making  long  dashes;  available  in  two  types:  (I)  cut 
at  factory  (2)  adjustable  with  maximum  3  letter  call.  Motor  •  105/115  V  (or 
210/230  V)  •  50/60  cy.  Oilite  or  ball  bearings. 


l(FTEt>R(>HK»U  A1  INM  Rl'MI  NTS -•  Aerocom’s  group  assemblies,  anemometer 
gpd  wind  direction  indicator  on  mast  for  outside  installation,  and  reading  in- 
alrtiments  in  cabinet  or  standard  rack  panel,  give  constant  and  reliable  weather 
i■fc>rmallon  Instruments  available  wind  direction,  wind  speed,  Kollsman  station 
btrometer  (altimetc  r),  2  I  licmr  clock,  or  any  combination  thereof.  .NIast  assemblv 
Olav  be  rcmotciv  located  from  instruments.  • 


l.INf  .M.\T(  If  1NI>U  ATOR  .Made  in  two  models  (a)  I, MI-72  for  coaxial  lines  and 
frcc)uencies  from  0.2  to  10  mes;  (b)  I.MI-SOO  for  balanced  pair  lines  and  fret|uen- 
cies  from  0.2  to  2  mes  ,  or  2  to  20  mcs.  These  instruments  permit  adjustment 
of  load  for  optimum  line  match'.  Sturdy  and  rugged,  engineered  for  field  use. 


lOR  OVI  R  tit. in  rtN  VI  ARS  t  ONSl  HAMS  ISIsIC.M  RS  ASP  SI  AM  I  A<  1  t'RI  Rs  o|  s|  AM) 
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DIALIRS;  !«■!»•••*<•  LMa .  Calxa  PMtal  1*1S,  II*  4*  J*t«*lf*, 
ir«sll  •  WtwEWw  ISt, 
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Cornell-Dubilier 
capacitors 
might  look  like 
others... 
but  differ 
where 
it  counts! 


That  there  s  more  than  meets  the  eye — when  it 
lomi-s  to  capititors  —  is  a  fait  well  known  to 
railio  engineers  for  many  years  Anyone  who 
knows  his  way  around  in  the  industry,  as  you 
do,  IS  not  fixilul  for  a  moment  hy  external  ap¬ 
pearance.  It  s  w  hat  s/;/i/,/«' that  lounts  whiih 
IS  why  you  lan  lount  on  C  ornell  nuhilier. 

Hngineers  speiify  (.-I)  heiause  o\er  a  jx-riod 
of  K)  years  they  have  learned  they  lan  luunt 
on  f  Diapautors  for  complete  dejx  ndahrlity, 
for  long  years  of  trouble-free  performaiue,  for 
really  genuine  eionomy.  Perhaps  that’s  why 
an  impressive  percentage  make  it  a  point  to 
spei  ify  C  -O’s  Inijuiries cordially  insited.  (  at- 
atog  available  on  reejuest. 


Girnell-Dubilier  tiectric  Cotporation.  South  Plain- 
field  New  Jersey,  Dept.  K-20.  Other  plants  in  New 

lU-Jtord,  briMikline  and  ^Jl'orllsl^  r,  Mass  ;  Provi- 

demc,  R  I  .  Indianapolis.  Ind  ,  and  _ 

subsidiary,  I  he  Kadiarl  (  orp  ,  a^T^JuV 
t  icsi land,  Ohio. 

1*10  1*4* 


7Ve/c/  Tes// 


ELECTIIONICS  — feb/uory,  1950 


S3 


OOUBU-K>U 
"BO"  TYPI  miAY 

This  tll-purpoM  power 
relay  is  supplied  with 
single  or  double-throw 
cxMitacts.  Molded  insula- 
tioo  throughout.  Standard 
silver  contacts  rated  at  1) 
amperes  (or  24  volts  DC 
or  110  volts  AC  non-in¬ 
ductive.  Coil  rating  of  2.S 
waiu  up  to  112  volu  DC 
and  4.5  volt-amperes  up 
to  250  volts  AC.  Dimen¬ 
sions:  1-7/8’  a  1-15/52' 
a  1-5/8', 


3-POU  A  4.POU 
"PO"  TYPI  MLAY 

This  medium  power 
relay  is  supplied  with 
contact  arrangemenu  up 
lo  4-pole  double-throw. 
Standard  silver  contacu 
rated  at  15  amperes  lor 
24  volu  DC  or  no  volts 
AC  non-inductive.  Coil 
rating  2.5  watts  up  to 
112  volu  DC  and  10.5 
volt-amperes  up  to  250 
volu  AC.  Dimensions:  5- 
pole  2-1/4’  a  1-7/8’  a 
1-5/8’.  4  poU  2-1/4’  a 
1-7/8’  a  2  5/16’. 


tINOLi-POU 
AS"  TYPI  RELAY 


This  small.  Iigbl-weini  po¬ 
rt  relay  is  supplied  with 


wer  relay  is  supplied  with 
single  or  double-throw  contacu. 
Standard  silver  ctmtacts  rated  at 
5  amperes  lor  24  volts  DC  or 
no  volts  AC  non-inductive. 
Coil  rating  I  watt  up  to  95 
volts  DC  and  5.5  volt-amperes 
up  to  250  volu  AC.  Diineo- 
sions.  1-5/8’  a  1-5/8’  a  15/16*. 


I  iki  a!i  Mliiii 

IV  P*  \  \N,  lil  *  -tiwl  > 

(154V  K  ti.ui  rtiu  lit  .iltv 

niiiii  With  thctid  ft 

irti  (Kill  pKli:  in  h.isc  ni 
v'ltii  r  tv  |H  tvrniin  iK 


NEW  RELAY  GUIDE 
This  npw  folder  showi  2^  small, 
compoct  Allied  Relays  with  o 
carefully  detailed  toble  of 
chorocter  sties  and  specifico- 
t.ons.  Write  for  YOUR  free 
copy  todoy. 


Ii^f  iiMiiplitt  int« •rni4ti> 'ti 
.•n  .  iht  Si  .(ful  t*iht  r  Min  tl 
i<(  I  iV  s.  W  riti  tiT  l.llt  M 
hiiOi'iin 


ALLIED  CONTROL  COMPANY,  INC. 


2  EAST  END  AVENUE  NEW  YORK  31 


NEW  YORK 


These  Three 

ALLIED  POWER  RELAYS 

FROM  SINGLE-POLE  TO  FOUR-POLE 

TYPIFY  ALLIED  VERSATILITY 


ftbrvar,.  1950  —  EUCTtONICS 


You  can  solve  mony  problems  and  prove  results  with  the 
New  BRUSH  "Universal  Analyzer" 


•  Brush  announces  an  important  addition  to  its 
complete  line  of  Recording  Analyzers.  The  New  Brush 
"Universal  Analyzer”  gives  instantaneous,  accurate 
recording  of  a  wide  variety  of  physical  variables  such 
as  strain,  pressure,  acceleration,  torque,  force,  temper¬ 
ature,  displacement  and  vibration  ...  to  help  you 
solve  a  host  of  research,  develt)pment  and  production 
prt)blems  .  .  .  and  to  give  you  definite  prooj  of  results! 

This  new  Brush  Analyzer  consists  of  a  (Carrier  Type 
Bridge  Amplifier  and  Direct-Inking  Oscillograph  .  .  . 
is  used  in  conjunction  with  conventional  primary 


pickup  elements.  With  proper  calibration  resistors,  the 
ink-on-paper  rtnrords  of  the  Brush  "Universal  Analyzer” 
can  he  interpreted  immediately  and  easily  in  any 
desired  units  of  physical  measurement. 

Vi'rite  today  for  complete  details  on  this  new  Brush 
aid  for  accurate  measurements  and  proven  results. 


DEVELOPMENT  COMPANY 


3403  P^rkint  Av«nu«,  CI«v«lond  14,  Ohio,  U.  $.  A. 

Cofiod'on  R*pv*i«nfof«v«i :  A  C.  Wickmon  (Conodo)  Ltd.,  P.  O.  ftos  P, 
Stotion  N.  TofontQ  14.  Ontorio 
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predsien,  inftam  response 
'  in  remote  indkdtien  and  control 


CIICUTROl  UNITS:  roury  cintro 
muKticiitf  JevKcs  ft>r  uic  jh  control 
ciMiiponcnti  in  cIcttFonic  circTJitc 
anil  rclaic-ii  equipment  .Sin>{Ic  and 
p<il>p)ia\c  rotor  and  Mator 
wiihiin^N  are  available  in  veveral 
frame  si/ev  Deviation  from  unc 
accuracy  of  revolver  viHovn  is 
:10  V,  ot  maximum  output 


iH 

u 

SQUARE  n  COMPRNY 

Is  Chicago  handier  to  you 

than  Newark,  New  Jersey? 


You  ««itt  Tl'NC**S()l  \  C^huMiito  kRuc  «  priceless  iimr  sii\cr 
in  chc  factory  cniiincrnnt*  and  valr«  c'Hiprraiton  >ou  need,  d 
Chicafto  t%  handier  to  >ou  than  Newark*  Jcr^cv. 

PRODUCT  DESIGN  I  I  111  (^hu'ait<»  4ir>laii- 

i/cd  to  iti\r  ^hai  anlounl^  t<»  **inain  othcc”  service  ri^hl  from 
doclopmcnt  t<i  dcli\rr\. 


So  .  .  .  if  ><Hi  ha«c  an  application  or  a  problem  involvinK  electron 
tubes,  Tl  N(**S<>I.  can  serve  you  from  either  Nenark  (»r  C'hicai(o 
.  .  .  Hhicheser  ssill  best  help  keep  your  pr«>ducit<»n  rolling.  Write, 
or  phone  and  tell  uv  «shat  He  can  do  for  you. 

IN  CHICAGO  Jack  \  an  dcr  Veer,  ManaiJrr  of  Western 
r'viuipmeni  Sales,  .115  hast  (irand  Avenue. 

Tt  Nt.-SIH.  l.yMPWttRkS  NF.WARK  4.  N.  J 

Atlanta  <  hic  aa«>.  Oallas  lirntaf  .  lieiroO.  Aa^alaa.  Mawark 


ENGINEERING  1 1  '\(^Sf  )l  m  ( !hicaf;«»  pro- 

\  ides  the  services  of  top-flii^ht  eni^ineers.  aided  b>  the 
finest  lab<iratorv  equipment,  bvrrs  facilitv  is  asail- 
able  for  the  applicatiim  and  deselopment  of  electron 
tubes. 

SALES  Yl  Nii'MM.  Ill  f  Ihicait*!  has  a  complete 
satea  orKk.ni/ali(»n.  reads  l<i  ({ise  prompt  help  in  sup* 
pIvinK  the  11  .N(»-Sf  H  products  sou  need. 


TUNG-SOL 

ELECTRON  TUBES 


ELICTHONICS  — febfuory.  1950 


Distributors  of 
Eltdronk 
Equipment  I 


Manufacturers 
of  Sets  and  Electronic 
Devices  I 


NEW  HIGH-SPEED  COIL  WINDER  TO  BE  UNVEILED  AT  I.R.E.  SHOW 

Double  Winding  Speed  Increaaen  Operator  Output  on  Spool-Wound  Coils  Having  High  Number  oi  Turns 


To  accommodate  the  market's 
need  for  hiKhet  proiiuction  on 
high-turn  cods.  Universal  has  rede- 
signeil  the  No.  102  Multi  Head 
Cod  Wimler  to  double  its  winding 
s|>re<1 

With  a  new  maximum  s{)ee<l  of 
SOOO  rjim.  the  High-Spr-ed  102  is 
now  particularly  adaptable  to  the 
winding  of  timing  motor  cods,  tele¬ 
phone  relays  and  other  high  turn 
rods. 

Full  efficiency  on  this  tvjie  of 
machine  is  realizeil  when  winding 
time  and  manual  cod-hiindling 
time  are  so  synchronized  that 
there  is  no  waste  time. 

On  a  three-head  machine,  it  is 
desirable  that  handling  time  lie  no 
greater  than  one-half  the  winding 
time  Thus  if  handling  time  jrer 
cod  IS  thirty  seconds  and  spindle 
s{>eed  IS  2S((0  rpm.  cod  size  is 
limited  to  2S00  turns  unless  there 
IS  to  lie  some  waste  time 

With  the  new  high  s|H*ed  of 
SOOO  rpm,  the  ojrerator  of  the 
High-Stieed  102  can  handle  three 
cods  up  to  5000  turns  re<)uiring  JO 
seconds  handling  time  without 
any  unprinluctive  waiting  time 
The  machine  can  also  Ik*  run 
at  lower  rates  of  stieed  for  cods 
with  fewer  wire  turns  -  thus 
providing  the  maximum  in  flexibil¬ 
ity.  Also,  at  high  sfieed  it  is  pos¬ 
sible  to  wind  only  one  cod  jn-r 
'  spindle  In  order  to  wind  two 
jcoils  j>er  spindle,  it  is  necessar\-  to 
cut  down  the  maximum  si>e<-d  to 
25(K)  rpm  l>«*cauH<*  of  tlu-  double 
amount  of  handling  time  lequired. 

PROTECTION  AGAINST 
OIL  LEAKAGE 
In  reilesigning  the  No.  102  tor 
higher  sia-etl,  oil  la-.ils  weie  .aided 
at  the  driving  shaft  laMrings  anif 
an  extia  hp  added  to  tfie  spindle 
case  cover  aiul  ge.ii  covi'i  to  pro¬ 
test  against  oil  leakage.  Even  at 


No  102 
High  Sp^f»d 
Call  Winder 


the  new  high  speed,  the  machine 
IS  od-tight. 

FEWER  GEARS  NEEDED 

The  shafts,  sleeves,  etc,  in  the 
auxiliary  gainer  case  have  Ireen 
rtnlesignetl  to  permit  the  use  of  a 
single  ty|ie  of  gear  instead  of  the 
two  ty|)es  formerly  required.  This 
change  permits  the  entire  range  of 
the  machine  to  be  covered  by  a 
set  of  53  gears  instead  of  the  100 
gears  formerly  needed  to  effect  the 
same  coverage.  The  first  cost  of 
the  gears  is  materially  reduced 
and  inventory  is  smaller. 

The  same  table  is  used  and  the 
general  over-all  apfiearance  of  the 
macfiine  has  not  lieen  changed. 
However,  a  '  z  hp  motor  replaces 
tfie  former  *  4  hp  motor. 

No  other  changes  have  fjeen 
maile,  except  that  like  the  more 
recent  nunlels  of  No.  102  Winder, 
the  High  Sjieed  102  is  equipinnl 
with  the  latest  Over-End  Tension 
.ind  the  new  Wire  Breakage  De 
tector.  The  over-end  supply  is 
particularly  adaptable  to  high 
sjH-ed  winding,  Ix'cause  the  wire  is 
taken  off  over  the  end  of  the  sp<x)l 
without  having  to  overcome  spool 


inertia  and  perfect  control  of  the 
wire  IS  maintained  by  the  compen¬ 
sator.  The  Wire  Breakage  Detector 
controls  the  winding  so  that  when 
a  wire  spool  runs  out  or  breaks, 
the  winding  arbor  will  stop 
promptly.  This  prevents  the  count¬ 
ing  of  extra  wire  turns  that  are  not 
lieing  wound. 

The  High-Speed  102  is  priced 
no  higher  than  the  previous  morlel. 

See  It  at  the  I.R.E.  Show,  March 
6-9.  Grand  Central  Palace,  New 
York,  B<x)th  A  and  B  in  the  mez¬ 
zanine,  together  with  other  new 
developments  in  coil  winding  by 
Universal  Winding  Company  engi¬ 
neers. 


UNIVERSAL  WINDING  COMPANY 


P.  O.  Box  1605  Providence  1,  R.  I. 

•  «to  u  •  OFF 


FOR  WINDING  COILS  IN  QUANTITY 
ACCURATELY  .  .  ..AUTOMATICALLY 
USE  UNIVERSAL-WINDING  MACHINES 


si 
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instrument 


^iiioucnoH 


. .  .Time  Saving,  Cost  Saving  Components  in  Arma’s  Post* 
War  Technique  of  electrical  "Brain  Block"  instrumentation 


s«-tiiii(lar>’  voltaitf  to  primary  voltage) 
which  may  !>«•  \  arictl  i-oiitimiiHisly  Ivtwci-ii 
fixed  mums  aiui  phis  vahit-s  hy  mt-cliamcal 
rotation  of  a  projectiiitC  shaft.  Tlic  traasfor- 
mation  r.itios  are  exact  linear  functions  of 
the  amtiilar  dlsplacx'Uient  of  the  sliaft, 
witlim  tfw  inherent  acx-uracx  toleram«-s. 
from  -45’  to  *  45’  I'lie  sliafl  rotation 
max  Im-  (xiutuiiious  and  alvi  it  may  Im*  in 
eithi  r  direition. 


“Hratri  Hlin  k”  in\tnjr>iru/iitiim  iiiiirklw  ilf- 
urihi-x  utuj  rufloni  urrunut'>»ful  of  huht, 
xttiull,  ai  furiiic  slaodaril  Anna  comfiotwnlt 
to  muko  itrrcisitm  iruimmoul.s  and  controlt. 

for  inttrumanting  prebiami  e<  addition, 
subtraction,  multiplication  and  division. 

rliese  two  .\rina  induction  ixili'iitiometers 
are  IukIi  |<recision  UMI  exile  siiinal  trans¬ 
formers  liaxinK  Ir.instoriiiation  ratios  (of 


raoturos  of  Induction  notontiomatort 

a  Can  In-  tiseii  in  cximpiitiiiK  witfi  the  in¬ 
troduction  of  miniimnn  K<‘ar  error,  tiaik- 
lash  and  sprini;  since  all  fiinctiims  except 
tin-  auKle  are  handled  electrically. 

•  Can  eliminate  physical  proximity  as  a 
r<x|inrement  of  motions  re|>resenting  tlie 
ipiaiitities  entering  tlie  ixmi|Mitation  (ex- 
cx-|g  for  shaft  angle). 

Advontogas  of  Armo  Units 

a  .Ml  circuits  isolateil— imi  ixtmmon  leads, 
a  High  meclianicul  accuracy— sliaft  diam¬ 
eter.  shaft  runout,  Hange  nininit  lield  to  ex¬ 
ceptionally  close  toleranc-es. 
a  Small  friction  toriiue— about  .5  milliwatts 
reiinired  to  drive  it  from  0  to  full  output  in 
I  siixind. 

a  Self  ixintained  tenninal  bliN'ks. 
a  Kxceptionally  well  insulated, 
a  (ainvenient  clamping  on  shaft. 
aU  orkmanship  of  highest  quality. 

Spacific  Advontogas  ovar  Wira-waond 
Typos 

a  Stepless  operation— iHitputs  are  siiUMilh 
and  uninterrupted  by  ‘‘wire-stepping”, 
a  I'niunited  rotation  with  no  circuit  inter- 
ru|>tions. 

a  Many  timi-s  longer  life, 
a  I’ermanent  aix-uracy— accuracy  will  not 
i  h.iiige  ics  a  result  of  use. 

Naw  Opportunisias  in  Otbar  Armo 
Componants  too 

W'ltde  tjntt  re-Fxamine,  in  the  littht  of  lltr.ie 
hului-tiim  Potenliometera,  drtif(TU  once 
limiti-il  hy  availahic  romtionenta,  you  are 
ill!  itrd  to  reoMi’.irt  u  hatcrer  infornuilion 
you  may  ueea  to  exfilore  the  t’oaaihilitiea 
of  uainu  any  Arma  iirixluct  uhirh  haa 
hern  ulrased  from  .»«'<  urity  reatrictUma. 


( l>Kg.  71SHno-i ) 


Input  X’olt.ige  Kange 
Kre(|nency 
‘remix'r.iture 
'rr.insforination  H.itin 
at  45  |Misition 
I’h.ise  (()nt|)Ut  to  Input) 
HiKister  .\niphfier  lieq. 
Il.irtnonii  \’oltages 

(  Max.  V  of  Input  \olt.ige) 
Weight 

Moment  of  Inertia 
Output  N'oltage 

1.  (.hiadr.iture  CoiiqMiiK'iit 

2.  Inphase  (annixiiK'iit 


lition. 


Notr  1.  l  AtfN).  Tht*  inplidse*  <  ttniiMtiifttl  U  4  tiifi<  tMin  <»f  rt»t.itif>ii  It4*twt'4*n  4^*  aiMl  *  4S*  sitifl  «>f 

intMit  biiitciici-  iri  thf’  raiiiir  of  2  t«>  20  \oit<x.  |ii  the  ff‘in|T«  fiifiirr  raiiisr  0*  to  5-^*  tb«’  itipliatr  tfnn|M>nrnt 
of  (Hitptit  vitltatEf  iniiy  ftr  rio\«’ly  pn-dii  tt-xl  Ironi  tfic  foIUminie  t*«|ii«ttion; 


Ki  ln|>f)4.st*  (Hitpiit  soltaKr 

F.  Iriptit 

k  0  (NNk^  ( (III*  iioiniTtal  mtitf  f>f  fHitpfil  \f>it4t(t*  to  in|nit  at  *  45*  poaitHm  ) 

\  MfthaiiKai  aiitfli*  throtiith  5bhult  tiH*  vltaft  hat  tiirtirtl  front  «>i«Htrual  /»ro.  in 

flclfftrsi  *  l«N  ku  isf. 

f  IHONl.  I  hf  .ilmvf  .ipplifs  to  tV|M*  lHt<M)  rxt  riH  tfiiiiM'rAtiirr  iniivt  ftr  25*  t'.  atKl 
(Milo. 
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^yfvmid  Tyf*  (STM  CtiHiciHr* 
•r*  MW  in  |M«4McM«n 

H*  TV>r«<*lv*f 

MMwIcctvTvft  ltir*wfli«wf  Mm 
U  S  A.  mft4  Cana^ 


BUSINESS  BRIEFS 


By  W.  W.  MacDONALD 


Predict  ions  For  15*50  by  Don 
■Mitchell  of  Sylvania:  em¬ 
phatic  aeanonal  swinK-"* . Buy- 

er.8’  .Market . Continued  price 

pre8.8ure  but  less  price  weakness. 

.  .  .  .  5.750.(MH(  televinion  receiver.H. 

.  .  picture  tul»es . 

New  set."*  90  percent  or  more  with 

12i-inch  or  lartfer  screen.** . 

200.0<K).0<M»  receivinjf-type  tube.s. 

.  .  .  .  Near  full  cai)Hcity  production 
of  tubes  of  other  type.s.  .  .  .  Re¬ 
duced  exports. 

(\>nceminK  Devaluation,  the  im¬ 
pression  we  jret  now  is  that  the 
effect  on  our  export  market  was 
oritcinally  underestimated,  and 
that  manufacturers  who  relied 
upon  it  for  an  appreciable  part  of 
their  1950  business  are  concerned. 
Fortunately,  most  manufacturers 
did  not. 


Trans-Canada  .\ir  I.ines  checked 
tul>e  failures  in  27  aircraft  flown 
t5,fi00  miles  between  .July  I  and 
December  31,  15*47.  t^ime  1,104 
were  taken  out  of  service,  and 
these  were  liroken  tiown  by  types 
as  follow  s ; 


«VK.. 

S\7 

■iK7 

liSKT 


lH't 

CHS 

«jr. 


128*:: 


c.is 

<(i.« 

I2SC7 

12.SW7 

12SJ7 


i:.sA7 

ss:.\ 


r.i'« 

1ISI,7 

SVii 

<sv«i:t 


IS 
II  7 
10  7 
10  I 
S  7 
5  2 
«  1 

2  5 
n..i 

3  0 

2  * 
2.7 
2  « 
2  5 
2  1 
2  0 
1  * 
1  7 
I  4 


3 

3 


•Anyone  have  any  later  figures 
on  aviation  or  other  industrial 
uses  of  r«veivintr-typ«*  tubes? 

Competitive  Bids  are  in  the  mak- 
iiiK  on  the  first  units  of  the  new 
radar  defense  network  for  the 
Cniteil  States.  The  Army  Corjis 
of  KiiKioeers  will  probably  direct 
construction.  I.t,  (len.  Knnis  C. 
Whitehead  of  Mitchell  Field  is  to 
supervise  work  in  this  country 
Bruf  Cn'ii  Frank  .X  .Armstronn. 


Jr.  will  handle  work  in  Alaska. 

ConKress  has  already  authorized 
$H5.00<*,(KK)  for  construction  of  the 
network.  The  .Air  Force  has  maile 
available  $5(l,(MK*,(*(K*  from  its  195(i 
appropriation  to  speed  up  the 
project. 

Jet  KnKines  of  the  future  will 
probably  incorporate  electronic 
control.  They  are  critical  with  re¬ 
spect  to  factors  such  as  temiiera- 
ture  anil  fuel-feed,  and  servo¬ 
mechanisms  seem  ideally  suitable 
for  the  coordination  of  such  func¬ 
tions. 

Tubeless  Devices  that  are  elec¬ 
tronic  in  principle  are  appearinj? 
on  the  horizon  at  a  rapidly  in- 
creasintf  rate,  and  it  is  already  ap¬ 
parent  that  people  in  this  business 
must  broaden  their  thinkiniz  to 
include  such  devices.  The  tend¬ 
ency  of  desijrners  in  the  future 
will  be  to  use  tubes  where  only 
tubes  can  do  the  job,  or  where 
tubes  do  the  job  best.  In  other 
applications  look  for  increased  use 
of  such  thintrs  as  crystal  diodes, 
transistors,  magnetic  Amplifiers 
and  dry-disc  rectifiers. 

Selenium  R»*ctifiers  have  come  a 
long  way  since  the  war.  They  now- 
handle  high  voltage  and  plenty  of 
current  and  the  other  day  we  saw 
a  50-kw  broadcast  tra.nsmitter  that 
uses  not  one  single  tube  rectifier. 

In  some  industrial  electronic  ap- 
(laratus  that  we  have  looked  over 
in  the  past  month  dr>--disc  recti¬ 
fiers  apparently  cost  a  little  more 
than  tul>e  types,  but  not  very  much 
when  the  elimination  of  associated 
components  is  considered.  And 
long  life  plus  comparative  freedom 
from  maintenance  worries  appears 
to  be  attractive  to  many  customers. 

For  Conglomerate  .Aggregations 
of  parts,  gypped-iip  circuits  and 
•luickie  designs  that  plainly  show 
lack  of  time  or  lack  of  thought  or 
both  Walter  K.  Benoit  of  the  West- 
inghoiise  Radio  .'stations  has  a 
phrase  that  should  go  far.  He 
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tlECr 


terminals 

»«0,TfCT  PRODUCT 
P(RTORMftNC( 


Let’s  Put  the  Chill  on  a  Hot  Subiect  •  •  • 


ELCCTIONICS  —  febtuary.  19S0 


As  you  read  this  message  engineers  the  country  over  ore  hard 
at  work  planning,  experimenting  on  fused  hermetic  sealing  for  their 
company's  electrical  product. 


When  the  subject  of  a  so-called  glass  terminal  comes  up  (and 
it's  bound  to)  they're  opt  to  talk  in  terms  of  thermal  shock.  That's 
where  Fusite  Hermetic  Terminals  come  in. 


Take  the  interfusion  of  steel  and  inorganic  glass  that  is  a  Fusite 
terminal.  Apply  the  sizzling  heat  of  a  soldering  or  welding  opera¬ 
tion.  And  if  you  want  to  be  ornery,  shove  it  right  out  on  the  shipping 
dock  on  a  zero  day. 

What  happens? 

Absolutely  nothing.  Your  seal  remains  as  tight  as  your  production 
skill  made  it.  All  Terminals  remain  os  smooth,  as  rugged,  and 
uniform  as  only  Fusite  makes  them. 

Would  you  like  to  know  more,  or  see  samples?  Write  to  Dept.  E. 

TERMINAL  ILLUSTRATED  908HTO—Eot  plug  in  to  stand¬ 
ard  "Octal"  sockets.  Available  with  two  to  eight  hollow 
tube  electrodes. 


THE  FUSITE  CORPORATION! 

CARTHAGE  AT  HANNAFORD,  NORWOOD,  CINCINNATI  12,  OHIO^ 


\ 


n 


D«y4»i» 


SHOCK  -  VIBRATION  NEWS 


WK«t«v«r  your  thock  or  vibration  problom,  Barry  aiparianca  and  coniulting 
anginaaring  facilitiai  offar  a  tura  tolution.  Writa  for  fraa  catalog  listing  stock 
BARRYMOUNTS;  for  spacial  infornsation,  call  our  naarast  offica  or  writa  to 


BARRY 


Hmkm  OAcr  177  SMrrv  Sf. 


N«w  t*rk 

Sk.  L»«i%  L«t  Aii^«l«% 


Sfwral  Months  .\k<»  wp  noted 
that  one  of  our  readers  workinK 
for  a  major  airline  had  developed 
a  device  that  appeared  to  have 
many  commercial  t)»)ssihilities,  and 
offered  to  forward  letters  from  in¬ 
terested  manufacturers. 

Carl  Peterson  now  writes  axain 
to  tell  us  that,  jud>;inK  from  the 


!  tUSINfSS  tSIirS 

I 

I  classifies  them  under  the  general 
headini;  of  Camial  hJngtneering. 


THE  Ai^MARION 


Tele  Set  Shipments  by  KMA 
I  members  in  the  third  quarter  of 
I  1949  break  down  by  areas  as 
follows: 


METER 


uses  a 

specially  designed 

BARRYMOUNT 

FOR  ASSURED  CONTROL  of  SHOCK  and  VIORATION 

By  fh«  radically  naw  RUGGEOIZEO  construction,  Marion  makes  "delicate" 
electrical  instruments  capable  of  sustained  accuracy  under  violent  shock 
and  vibretion. 

Aa  ImpcrtaRt  part  of  this  RUGGEDIZING  is  the  specially 
built-lN  BARRYMOUNT  which  isolates  the  meter  movement 
from  the  enter  cose. 

This  shock-isolating  maans  —  a  joint  davelopment  of  Marion  and  Barry  engin¬ 
eers  —  comprises  a  molded  rubber  base  bonded  to  the  meter  case  and  to 
tapped  inserts  that  hold  the  mechanism-mounting  screws.  Dimensions  and 
resiliency  of  the  rubber  are  closely  controlled  in  manufacture  to  assure  con¬ 
sistent  performance  under  all  sarvice  conditions. 

This  eiomple  indicates  what  our  specioliied  consulting 
engineering  service  con  do  to  broaden  the  usefulness  of 
your  product. 


Alt*any  . 

Albuquerque  . 

_  5,305 

.  .  -  .  113 

_  3.5k« 

iiAilttnuAre  . 

_ 

HiriiiiniehAm  . 

_  1.313 

. 

.  .  .  30,695 

HufTAlo . 

_  7.431 

_  3.396 

f'httMgU  . 

.  .  .  .  52.906 

f  *ln<  irifiiitl  . 

_  16,729 

. . 

.  .  .  .  13,070 

.  .  3.741 

I>ii\enp4^rt . 

.  ..  2.512 

.  .  . 

.  23.766 

Krl**  .  .  . 

1.091 

f  »reenislM»r«s . 

713 

II(>U>«t(|lk 

,  .  1.722 

lluntiriKtMii.  W  Va 

.  .  41H 

. 

3.fH6 

Jhi  Ills*  .  . 

1.140 

Kanrs.iK  f  'ity,  M«>. 

.  .  .  .  K.425 

.\l.K.-l.-K  ... 

.  .  .  .  52.962 

laiiii.fv  ille 

.  .  1.6S5 

.M  t*rit|>)ii>i  . 

....  769 

MlHinl  . . 

....  I>57 

MilwHUkee  . 

6.907 

MinrieMiNtllM  . 

.  .  8,5S5 

\M»h'  llle  . 

.  141 

N.*k»Hrk  . 

.  33.542 

w  linveii  . 

5.434 

NfW  (>rl»*Hi>N  . 

...  852 

York  Cllf 

.  .  .  80.055 

<  Aklahoina  i'lty . 

1,467 

<  RniMha  . . 

.  &.13H 

I'liUaa.-llihla . 

.  .  48.842 

. 

158 

I'lttehurKh . 

8,119 

l‘orllarn!.  4  Are  . 

148 

tiU'hniorul  . 

_  1,417 

St  Uuiia  . 

...  1  1,206 

St  r**terNl»urK  . 

i« 

■s.ilt  Ijike  City . 

797 

San  Antonio . 

293 

Safi  Kranrisc'o  .  . 

4.785 

Si-atfle . 

1.553 

s>raiUf*f 

.  2,724 

T.»li«|.> . 

.  .  6.325 

Tiil>a 

122 

w  HKhiiiirtoti.  i>  c 

14.820 

/  HaUoCittut 

8,529 

Shipment.^  in  the  third  quarter 
totalled  5tt.'l,;ir>2  .sets. 


Free  Home  Demonstration  of 
television  receivers,  simplified  by 
built-in  antennas,  is  speediiiK  up 
saturation  of  the  New  York 
market,  and  the  market  in  several 
other  biff  cities.  Newspaper  ads 
and  ratlio  programs  pluff  such 
offers  and  salesmen  are  .lohnny- 
on-the-spot  to  follow  up. 

Think  of  the  time  it  took  to 
saturate  urban  markets  with  radio 
sets.  Then  cut  it  in  half  when  you 
think  of  t«‘levision. 
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response,  "Business  Briefs”  is 
read  by  almost  everyone  in  the  in¬ 
dustry,  and  that  while  he  does  not 
yet  have  any  definite  commitments 
interest  leads  him  to  believe  that 
someone  will  soon  develop  a 
special  tube  for  his  device  and 
take  it  over. 

We  wish  Carl’s  first  statement 
were  true.  We  hojw  his  second  is 
too. 

Now  .Another  Reader  tells  us 
that  he  has  partially  developed 
what  he  calls  a  “video  image  re¬ 
corder”  and  needs  help.  He  doesn’t 
tell  us  too  much  about  the  device 
but  we  gather  it  might  store  up 
radar  signals  by  means  of  a  "time 
amplifier”  or  frequency  decreaser  i 
used  in  conjunction  with  disks,  I 
wire  or  tape.  Belaying  of  televis-  i 
ion  signals  via  a  channel  having 
narrow  bandwidth  also  seems 
possible. 

From  lien  Bauer  of  Shure  Broth¬ 
ers  comes  an  interesting  and  in¬ 
formative  note  referring  to  our  re¬ 
cent  comment  (p  62,  Oct.)  concern¬ 
ing  double-entry  bookkeeping.  Says 
Ben; 

“I  was  as  baffled  as  you  are  by 
the  mysterious  process  which  |)or- 
mits  both  sides  of  the  balance  sheet 
to  always  add  up  to  an  equality  until 
I  di.scovered  that  the  answer  lies  in 
that  all-inclusive  term  ‘surplus.’ 
Surplus  on  balance  sheets  is  ana-  j 
logous  to  the  term  ‘radiation  los.ses  i 
and  unaccounted  for’  in  heat  analy¬ 
sis.  I 

“Accounting,  just  like  engineer-  ■ 
ing,  is  not  an  exact  .science.” 

Today’s  Transport  .Airplane  is 
the  most  highly  instrumented 
transportation  medium  in  exist¬ 
ence.  Commercial  mail  and  pas¬ 
senger  planes  were  once  flown 
with  only  four  or  five  instruments. 

A  modern  United  Mainliner  .300 
mounts  83  on  the  pilot’s  instru¬ 
ment  board  and,  at  that,  25  of  them 
are  dual  indicators  doing  double 
duty  to  conserve  space. 

Newspapers  Say  a  new  book  en¬ 
titled  "Natural  History”  will  be 
printed  with  ink  that  gives  forth 
the  odor  of  a  pine  forest.  Sugges¬ 
tions  suitable  for  Kl.KtTRONtcs  are 
in  order.  When  submitting  them 
be  kind,  gentlemen,  be  kind.  ,  j 
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the  same 


i  WrUa  far  CaMafM] 


.  .  ,  Not  if  timing  of  load  oparation  at  a  function  of  input  tifnal 
it  contidarad. 

Tha  pantoda  circuit  will  qanarally  qiva  fatter  currant  rita  in  tha 
relay  coil  K.  It  will  nearly  alwayt  qiva  fatter  decay,  other  tkinq* 
equal.  Tha  contact  ratponta  will,  of  courta,  follow  the  tame  pattern. 
Eaplanation  liat  in  tha  thapa  of  plate  currant-voltaqa  curvet  typical 
of  tha  two  tuba  typet. 

With  the  pentode,  whan  tha  qrld  It  blated  approtimately 
to  cut-off  and  the  plate  current  ttartt  to  fall,  tha  ttorad 
anerqy  in  the  relay  cautet  a  tharp  trantlant  rita  in  plate 
^  voltaqe.  But  tinea  in  a  pentode,  plate  current  it  little 

^  affected  by  plate  voltaqe,  no  tlqnifieant  trantlant  currant 

.. —  flow  occurt.  Plate  current  fallt  at  fatt  at  qrid  voltaqe. 

With  tha  triode,  on  tha  other  hand,  the  trantlant  voltaqe 
rita  doet  cauta  incraated  currant  flow,  or  delayt  the 

E  currant  decay.  "Cut-off’’  it  only  cut-off  at  one  particular 

_  plate  voltaqe. 

—  Often  when  pantodet  are  utad  in  thit  way  trantlant 

—  vohaqet  are  to  hiqh  that  a  tmall  by-patt  condanter  it 
nacattary  to  limit  them  and  avoid  damaqe  to  the  relay 

■“  windinq. 


Tte  pentode  c/rcelt,  wHi  eguot  energy  ttorad  ht 
rte  reley,  rfe-energ/tet  tetter  by  dtu/pet/nf  Me 
energy  at  0  b>gb  vottege  lorn  cerrent  tronttant  on 
rbe  p/ete. 

Tt»  tried*  circuit  prorHut  more  damping,  ten 
tendency  tovord  bounce,  and  redveet  d/tporlty 
between  mete  end  b/eet  tlmat. 


The  faett  behind  tuch  relatlonthipt  are  common  knowl- 
edqa;  their  Influence  on  relay  behavior  it  knowledqe 
acquired  throuqh  practice.  Ourt  it  freely  available  to  you. 

SIGMA 


i 


A' 


Mallory  FP  ("aparitors  I 

I  litTf  ( .III  lie  no  nioro  ronviin  in;;  prool  o|  'n|MTioril\  lliaii 
llw  |MTlorin.ini  «•  ri‘*  oril'  limit  n|<  Itx  M.illorv  I  I’  I lijiacitor- 
in  lln*  ll•■lnanllln;:  firlil  ot  icIi-M-ion  't  r\n  f. 

In  onr  <  an  oiil'l.inilmi:  ti'lrvi«ion  rnaniil.n  lnrfr  ki-|»t 
(li't.nli‘)i  rri  oril-  ol  In-lil  lailnn-'-  ol  i  nni|ion)'nt  iiarl"  o\»t  .i 
Hix  inonlli  |MTio<l  .  .  .  lonml  onl\  'iv  \l.illor\  l.nlnrcs.  with 
ihmiIx  M*  ( ’.^|(.|l■l|or'  in 

lhiil\  rxjtt'i 

I  liat'x  win  ‘O  m.iin  liMilint  ni.innl.n  InriT'  iii'i'l  on  M.illorv 
ilor'-  that  li.nr  M-t  tin-  (lar*-  in  the  inihi'trv  for  vrar". 
rii.it  '  win  \on  -lionM  -lu-cilv  M.illorv.  at  no  |irriiiinin  in 
|>ri>  <\  lor  am  a|>|>lii  .ition  that  ih'iii.iml"  roiitinnon-.  tronhh'- 
Ina-  i>t  rloriii.ini  c. 


P.  R.  MALLORY  a  CO.  Inc 


>1  AI.I.OH  Y 
FI*  C  \  IVACITORS 

Malliirv  f  I’ t  ,.i|ia<  i|iir«  an-  ili-^itnnl 
to  o|mT.IIi’  roliliiiiloil'-lv  at  (!  — 
and  .nr  laiiioii--  tor  ihrir  hint 
lift'.  \\  rilr  tor  vonr  ro|)V  ol  the 
Malloi  v  H’  l!a|>ariloi  data  loldrr. 

/•/*  id  ihf  f.v/ir*  of 

thf  W»i//*»r> rlt'clnt- 
lylir  ro/uiritor  hariof’  the  rhar- 
orterintir  ilfuifin  pirliirfil  and 
fainoa*lhroufihonltheindu%try 
for  tlfiifodnhlf  pi'rformonrp. 


SERVING  INDUSTRY  WITH 


Capacitors 

Controls 

Rectifiers 

Special 

Switches 


Contacts 

Resistors 

Vibrators 

Power 

Supplies 


P.  R.  MALLORY  A  CO.,  Inc.,  INDIANAPOLIS  6,  INDIANA 


Resistance  Welding  Materials 
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►  VIDEO  TAl’F]  .  .  .  The  fulluwinK  line  of  reasoning 
was  sujTKPsted  to  us  by  Howard  Chinn  of  CBS,  who 
is  no  visionary.  Says  Howanl;  The  television  film 
transcription  is  a  very  comiilicated  device  for  storintr 
a  video  signal.  It  invcdves  transferrinif  the  sijrnal 
to  a  phosphor  imajfe,  to  a  negative  film  imatfe,  to  a 
positive  film  imaire,  to  a  mosaic  imajre,  and  back  to 
the  video  waveform.  There  are  too  many  electrical, 
chemical  and  optical  processes  involveil,  too  many 
potential  sources  of  distortion.  And  the  tv  transcrip¬ 
tions  of  the  day  show  it.  So,  asks  .Mr.  Chinn,  why  not 
store  the  video  signal  on  magnetic  tape?  Suppose 
you  divi<le  the  video  band  of  4  me  up  into  eijrht  adjacent 
n.o-mc  bands.  Suppose  you  work  up  the  taja*  siteed  so 
that  .oOO-kc  si>rnals  could  be  accommodated,  and  record 
in  ei)fht  jiarallel  tracks  on  an  extra-wide  tape.  The 
modulating',  recording  and  demodulating  eiiuipment 
is  iirobably  not  beyond  attainment.  Such  a  .scheme 
would  use  up  a  lot  of  tape,  but  it  mijrht  well  he  worth 
it,  especially  since  the  tape  could  be  erased  and  re¬ 
used  almost  indefinitely.  No  orijrinality  for  the  idea 
is  claimed.  We'll  bet  there  are  some  miners  an<i 
manufacturers  in  Minnesota,  not  to  mention  audio 
developers  and  devisers  in  Cleveland  and  New  York, 
who  think  hijrhly  of  it.  .Any  takers? 

►  MIIICH  ONK?  .  .  .  We  don’t  know  hfiw  much 

money  is  earmarked  this  year  for  research  in  the 
electronic  sciences,  but  we  have  a  mark  to  shoot  at. 
The  Toni  Company  has  approjiriated  for  19.')ii  the 
tidy  sum  of  for  research  into  the  properties 

of  human  hair  and  skin,  enouy'h  to  keep  a  full-time 
staff  of  1(1(1  trained  scientists  busy.  It  seems  to  us 
that  many  companies  and  individuals.  includinK  tv 
comedians  who  lived  on  Toni  jokes  for  several 
months  last  year,  ouy'ht  to  ante  up  a  similar  amount 
for  research  into  the  properties  of  the  human  eye 
and  ear.  Most  of  us  in  electronics  live,  one  way  or 


another,  trying  to  satisfy  these  orKans.  We  oujtht 
to  know  at  least  as  much  about  them  as  the  hair- 
curliiiK  inilustry  knows  aluuit  hair. 

►  Jl'NK  .  .  .  Recently  in  Dublin  (teorjfia,  lob  miles 
from  the  nearest  tv  stittion.  a  junk  man  was  called 
in  to  bid  on  the  I»elony'intfs  of  a  deceased  resident. 
A  hand-driven  Sinjrer  sewing  machine  brought  $1(1, 
an  old  churn  $1,  a  rocking  chair  with  broken  sprinKs 
$1.  But  for  a  radio  set,  not  a  plujrjred  nickel  was 
offered.  The  receiver  was  a  type  known  to  old  timers. 
It  was  built  by  American  Bosch  some  15  years  a>ro. 
It  had  expandinjf  i-f’s,  push-pull  fil.tJ’s  in  the  output, 
shortwave,  lonttwave  and  broadcast.  12  tubes  in  all, 
in  a  jrood  cabinet.  Excellent  workinjf  condition.  But 
the  junkman  wouldn’t  even  haul  it  away.  Said  he. 
"You  can’t  yive  a  secondhand  radio  set  away  in  this 
town.  People  all  waiting  for  television.” 

►  ME.MOKY  .  .  .  We  are  used  to  beinjf  called  to  task 
for  mistakes  or  omissions  in  this  column,  particu¬ 
larly  by  that  careful  yroup  of  readers  who  make  up 
the  Bell  Telephone  Laboratories.  In  the  December 
issue  we  found  the  synchronized  multiplex  system  of 
color  television  of  interest  on  the  score  that  it  sent 
information  on  three  color  signals  on  a  single  sine- 
wave,  just  as  if  that  were  something  new.  M.  W. 
Baldwin,  Jr.  picked  us  up  on  that  one.  Seems  that 
Nyciuist  in  I'J’iS  worked  up  an  analysis  of  the  subject. 
And  in  l‘.*4rt,  Norgaard  gave  a  pajicr  on  the  subject 
(as  related  to  selective  sideband  .systems)  before 
the  IKE  National  Convention,  which  was  duly 
reported  in  the  technical  press.  What  periodical? 
El.KtrRo.Nlcs.  What  reporter?  D.CI.F. 

►  PERIL  ,  .  .  We  recommend  the  review  (p  2.‘10,  this 
issue),  of  Professor  Wiener’.s  newly  published  book 
on  stationary  time  series,  affectionately  known  as 
the  "Yellow  I’eril"  during  the  war.  It’s  a  classic. 
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Electionic  Aids  to 
AIR  NAVIGATION 

ain'rait  ino\nii«‘iiis  ^^iilioiit  rrj;ar«l  to  u»*atli»*r  «oii(lilioii»  will  In*  |^o•«^ll>l**  only 
l»>  iIm*  (‘«|iii|tint‘nt  <K**r  a  hillion  <l»>llars  wortli  of  (io\rrnmnit*<lirfrt«Ml 

il«‘\ <’lo|»nit'Mt  an«l  «M|oi|tiii(‘nt  lia^  Imtii  <‘'tiiiiat*‘«|  ii»M‘»*s«arv  to  |tro\i*l«*  llii-s  Transition 
loourani.  \  nion*  roinpirx  ritiinatr  |ir«»^rain  is  lu-in*'  planiHMi 


•  Thf  rtMinin-niiMits  for  f  .  S.  i  nii\i>rittioniil 
aiil.H  tiavo  tM-«'ii  -lot  up  throiitrh  thf  of  many 

tninds,  ami  lh»*  implomcritatioii  of  tho  protfram  a-* 
wfll  as  tiif  i-voliition  of  further  reipiirorru'nts 
ilfpftiils  ill  a  conipli'X  way  iiimui  si-vt-ral  jfroups. 

In  iirii'f,  thf  pro-mt  plan  was  fathi-risl  iiy  Sp«‘- 
I'lal  ('oniniittff  Hi  of  thf  Kailio  Tfrhnical  t'onimittff 
for  Af ronaut its.  Its  .Ho-<-allfti  'I'ransition  I’ro/ram 
ali'faily  iimifr  way  ran  fX|M-ft  to  sff  thf  roiirlusion 
of  ilf Vflopnifiit  work  liy  .lanuary  lltr>2.  Onlv  thf 
latfr  Work  of  its  Transition  devflopmfnt  will  hr 
altis'tfd,  in  thf  hliifprint  stattf,  by  thf  Air  Navijra- 
tion  l•fVflopnlfnt  Hoard. 

Thf  ANIMt  was  rhartfrfd  in  Novfmbfr  lOlS  and 


coniprisfs  nifmhfrs  from  thf  .sfrvirfs,  from  tho 
Civil  AfronautifS  Administration  and  thf  industry. 
Its  chairman,  Ralph  S.  Damon,  president  of  TWA. 
Tfports  iKith  to  the  StHTftary  of  Dcffiise  and  thf 
SfiTftarv  of  Commcrcf.  Implfnimtation  of  plan.s 
apjirovfd  by  AN1>H  is  accomidished  by  CAA. 
Through  indications  from  thf  Kf.sfarch  and  DfVfl- 
opment  Hoard,  problems  of  the  military  are  intf- 
irratfd  as  far  as  possible  with  those  of  commercial 
flyini:.  From  the  international  viewpoint,  the 
I’nitfd  States  is  signatory  to  the  provisions  of  the 
International  Civil  Aviation  OrKanization  (ICAO.) 
All  these  ayencifs  contribute  toward  the  develop¬ 
ment  of  the  Ultimate  I’roKram. 


•  TIIK  NAVIOATIONAI,  AIDS  to 
Im‘  df. scribed  are  arbitrarily 
grouped  for  the  convenience  of  the 
ebs'tronics  enirineer  and  includi* 
only  tho.'f  aids  that  are  either  now 
in  use  or  about  to  comi‘  into  -icrvice 
for  domestic  llnrhts.  Particularly 
in  the  international  field  we  have 
lynort-d  such  imiMirtaiit  lonu-r.mvre 


aids  as  loraii  ami  Consol  a.-  well  as 
the  ()S\’  (Ocean  Station  Ves.seD. 
Similarly  neylected  are  v'roiiml- 
based  radio  direction-limliny  net¬ 
works. 

Technical  didails  of  tlw  various 
aids  have  already  apiuared  in  the 
partes  of  Kl  KCTKONIi  s  ami  l.iter 
ones  will  be  described  ill  due  time 


COMPASS  SYSTEMS 

Flui-Gat* 

h.’iini l>im  lit :  The  I’arth’.s  field  is 
caused  to  cut  the  windiiiKs  of  the 
r'v  ro-su|iported  Flux  (late.  The 
voltaye  induced  in  the  Aiitosvn  is 
amplified  and  causes  the  motor  to 
reset  the  .\utosyn  to  a  comlitiitn  of 
balance.  At  the  same  time,  the  y'ear 
train  resets  the  direction  indicator 
and  the  repeaters  to  the  new  head¬ 
ing.  Illustration  is  oversimplified. 

<  >111  rat  inn:  There  is  es-entially  no 
operation  reipiired  of  the  pilot  in 
normal  service. 

Gyrosyn 

111.-  The  earth's  field  is 
caused  to  cut  the  wimliliirs  nf  the 
pemliilouslv -mounted  Flux  Valve. 
\  olfaire  induced  in  the  siyiial  selsvn 
is  amplitieil  and  applied  to  a  preces¬ 
sion  mechanism  in  the  indicator 
rrv  ro.  As  the  x'yro  preci  sses.  the 
sir'nal  -elsyn  is  lirourrhf  into  bal¬ 
ance,  the  indicator  shows  the  new 
headinir.  and  the  data  selsyn  i>ro- 
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duces  a  sii/nal  to  reset  all  re(teaters. 
Illustration  is  oversimplified. 
Operation :  There  i.s  essentially  no 
operation  required  of  the  pilot  in 
normal  service. 

Radio  Matnotie  Indicator  (RMI) 

L'ljuipment:  This  instrument  is 
merely  a  rejwater  u.sed  with  the 
earth  inductor  compa.sses  in  com- 
hination  with  other  facilities  such 
as  .\I)F  and  VOR  to  eliminate  com¬ 
putation  in  converting  relative 
liearings  to  magnetic.  A  possible 
means  of  making  such  an  instru¬ 
ment  is  shown. 

Operation:  Serves  as  combination 
indicator  and  requires  no  operation 
in  itself. 

Ksamplr:  .An  aircraft  flying  a  mag¬ 
netic  cour.se  29  degrees  is  using 
both  VOR  and  .A1)F  for  navigation. 
.At  the  moment  shown,  the  relative 
bearings  of  these  aids  are  automati¬ 
cally  converted  to  magnetic  bear¬ 
ings  in  the  RMI. 

DIRECTION  FINDERS 

Simple  Radio  Direction 
Finder  (0-F) 

k'i}nipment :  Rotatable  loop; 

shielded  receiver  tunable  from 
about  liM*  to  l.XOO  kc,  aural  ( head- 
jihones I  or  visual  null  indicator; 
manual  control  for  rotating  loop 
anil  azimuth  scale  to  show  orienta¬ 
tion  of  loop  (with  180-(legreo  am¬ 
biguity)  when  receiving'  null  sig- 
!ial.  tlround  *'quipment  may  crim- 
prise  1-f  range,  compass  locators 
and  other  stations. 

Operation:  Pilot  tunes  in  radio 
station  on  which  liearing  is  to  lie 
taken,  then  adjusts  loop  to  null  sig¬ 
nal  from  the  station.  Azimuth  indi¬ 
cator  shows  bearing  of  station  from 
the  nose  of  the  plane. 

Krample:  Aircraft  is  homing  on 
radio  station.  Azimuth  indicator 
reads  0  and  ISO  degrees. 


COMPASS  SYSTEMS 


DIRECTION  FINDERS 


VISUAL  NUCL 


RAO‘0 

STA»,0»» 
AZiCdjTM 
IN0»C«T0« 
Pl.AN€  * 


'N0«CATC« 

AN(i 

MANs/Ac  CONTROL 

simple  radio  direction  FiNOCR(D-F) 


..m 

Of  PLANE  leo 


.0-^ 


..c 


I  be4.lV  >  Twt 

:>  iL 


I  /  AAOiO 

I  /  station 

T-0' 

TAACf  ■  ^ 


automatic  direction  FlNDeR(ADF) 


Automatic  Direction 
Finder  (ADF) 

Kquipmtnt:  Motor-driven  loop; 

sense  antenna,  special  receiver  tun¬ 
able  from  about  100  to  1,800  kc; 
motor  control  circuits;  azimuth  in¬ 
dicator.  Ground  equipment  same 
as  for  simple  I>-h'. 

Operation:  Re«’ei\er  is  tuned  to  de- 


Sciuilf 
0O*L  ' 

izihuth  iimcAroo 


OUM.  AUTOMATIC  OtACCTION  FlNOCMtAOe) 
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radio  xtallon.  I.oop  is  aoto- 
mutically  h»-l<l  at  niiU  hy  niotor- 
loiitrol  cirriiits.  Itidirator  shows 
U-iiritiir  rflati\<-  t<>  nose  of  piaiK* 
w ithout  amhiKuity. 
h'inmifir:  I'lafie  ronf ituiously  and 
automat  iruily  takes  iM-ariny'  on 
radio  station  even  thoiiirh  it  not 

homiiiK. 

Dual  Automatic 
Direction  Findor 

h'.<iuiinnrnt :  Two  motor  driven 

liMips;  two  sense  antennas,  two  s|»*- 
eial  reeiivers  tiinahle  from  aho  it 
loo  to  l.SOo  kr;  dual  motor  control 
l•i^■uils;  dual  ar.inuith  indicator. 
tJlu  Kition :  Kach  receiver  is  tuned 
to  a  rlesired  sittnal.  Loops  are  auto¬ 
matically  held  at  resjiective  nulls 
hy  motor  control  circuits.  Iiiial  in¬ 
dicator  shows  liearinits  relative  to 
nose  of  plane. 

Hsmiifplf :  Plane  homes  on  one  radio 
station  and  continuously  ihecks  |hi- 
sitioti  hv  aiiirle  iH-tween  that  and 
second  .station  Mis'ation  of  the  sta- 
t  ions  heinif  known  i . 


RADIO  RANGES 

LoW'Froquoncy  Radio  Ranfo 

h'liuipmfni :  Ground  station  trans¬ 
mits  Continuous  carrier  (which  can 
!«•  voice  miKiulatedi  from  center 
antennas  atnl  keyed  carrier  l.h'iO 
cychvs  hiy'her  in  frequency  alter¬ 
nately  from  diaironal  pairs  of  an¬ 
tennas.  .Xntenna.s  transmittinjf 
double  fiirure  eijrht  patterns  are 
phased  to  place  eqiiisiirnal  beams 
.ilonir  ilesired  airways.  K({uisiyrnal 
is  caused  by  interliH'kinir  of  i .- 1 
and  N  ( -.  I  keyed  characters  at 
same  siyMial  streoifth.  .Airborne 
equipment  comiirises  receiver  tun- 
illK  rany'e  between  2'ttl  and  PKI  kc, 
I  .(f2<l-cycle  band-|ias.s  filter  (for 
ranire  reception!,  Id20-cycle  band- 
rejection  filter  for  voice  recep¬ 
tion  i  and  switching  system. 

Ol>0  nition :  Pilot  tunes  in  desired 
ranjfe  <  fiequencies  shown  are  illus¬ 
trative)  which  is  identified  by  call 
letters  '  I.G.A,  I.a  Guardia:  KWTi. 
Newark;  HOS,  Hostoni  repeated 
every  twenty-live  seconds.  For 


o(>erational  reasons,  pilot  tlies  to 
rijfht  of  the  eijuisiKnal  beam  center 
in  the  .so-called  twilight  zone  so  that 
he  just  distinguishes  the  1,020- 
cycle  .A  or  N  alxive  the  steady 
equisiirnal. 

k'xample:  I’ilot  maintains  craft  to 
riy'ht  of  112-deirree  letr  by  siirnal  in 
headphones.  Cone  of  si  ence  ov«>r 
most  rany'e  antenna  systems,  and 
reversal  of  siirnal  immediately  after 
shows  that  plane  has  pas.sed  over 
transmitter.  (See  also  Z-Marker) 
Ihnadi  (intinK  :  Only  four  courses 
provided;  ambiifuity  as  to  quad¬ 
rant;  niirht  effect:  multiple 

courses,  bent  or  svvinirintr  beams; 
static. 

Vnriatiotis:  Transmitters  emidoy- 
ini;  loot)  antennas  have  little  or  no 
cone  of  silence  and  bad  niirht  effect. 
Those  with  .Adcock  antennas  (verti¬ 
cal  ixilarization)  have  irood  cone  of 
silence  and  less  niy'ht  effect.  The 
latter  can  be  used  for  direction  find- 
in  >r. 

VHF  Visual-Aural  Range 
(VAR) 

h'ljiiiinxnif :  This  variation  of  the 
f.imiliar  radio  raiitfe  oiierates  at 
fre«iueiicies  In'tween  lOH  and  112 
me.  It  will  later  U*  reiilaced  by  the 
omnirantre.  Instead  of  four  .A-N 
beams  it  priMluces  two  Blue- Yellow 
lieams  oriented  alonir  the  airway 
with  two  .A-N  beams  at  riirht  anirles 
for  <|iiadrantal  determin.-ition.  Ke- 
ipiires  s|)ecial  receiving  and  lue- 
'cntation  equipment. 

(>/»  nitifin :  Pilot  follows  the  course 
by  a  visual  meter  presentation, 
iisiiiK'  aural  siirnal  as  quadrant 
check  anil  for  voice  broadcasts. 
F.inmftlt  :  Pilot  tlies  to  one  side  of 
beam  'in  the  Blue  reirion )  and  his 
meter  indicates  this  condition.  He 
riH'eives  N  siirnal.  .As  he  crosses 
beyond  ranire  station,  meter  will 
still  indicate  Blue,  but  aural  siy'nal 
will  ihaiiire  to  .A. 

Ailnnitmif :  This  ranire  i-  sui'erior 
to  standard  low-frequency  bi“cause 
it  operates  at  vhf  where  iiropaya- 
tion  characteristics  are  more  favor- 
•  ible.  and  it  provides  quadrantal 
determination. 

Ih^iiilt  nnfniii  :  This  raiiire  is  not  so 
useful  as  the  omnidirectional  tv|>t- 
with  which  it  is  Uunir  replaced  ami 
requires  a  complex  receiver  as  com- 
t>areil  with  that  for  1-f  ranire. 
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OMNIDIRECTIONAL  SYSTEMS 


SENSE  OfvtAT.ON  A2  M.,Th 

VHF  OMNIDIRECTIONAL  RANGE  (VOR)  (SEE  TEXT  FOR  L-F  OMNIRANGE  —  MOR) 


OMNIDIRECTIONAL  SYSTEMS 


DISTANCE  MEASURING 

Racen  (Radar  Baaeon) 

Kquipment :  The  racon,  radar  hea- 
coii  or  transponder,  is  a  secondary 
radar  that  is  trijrjrered  hy  impulses 
from  a  primary  radar.  It  comprises 
a  receiver,  time-delay  device  and 
transmitter.  Some  means  of  c<hI- 
intt  the  outK'oiny  pulses  is  cus¬ 
tomarily  proviiU-d.  Aircraft  oiiuip- 
ment  comj)rises  a  primary  radar 
operating'  on  an  appropriate  fre¬ 
quency  for  challenyinjr  the  racon. 
h'xnniitli  :  Aircraft  tlyinR  west  of 
north  challeny'es  racon  east  of 
north  y'ettin>r  hack  cmled  reply 
indicaitinjr  identity,  atzimuth  and 
distance. 

Distance  Measuring  Equipment 
(DME) 

h'ljui  lime  lit :  (Iround  equipment 
iI).MK  transponder)  is  essentially 
a  racon.  Airhorne  asiuipment  shows 


VHF  Omnidirectional  Range 
(VOR) 

h'lliiipiiiuit :  Airhorne  equi|iment 
utilizes  filters,  pha.se  splitters  and 
phiise  shifter.'  to  chimse  and  iden¬ 
tify  the  cour.-e  produced  hy  siynaN 
of  fixed  and  varyinjr  phase.  Fre- 
iiuencies  used  ;ire  hetween  112  and 
1  l.x  me. 

(till  rntion:  Pilot  sets  azimuth 
selector,  notes  position  of  To-KKoM 
indicator  and  tlies  aircraft  with 
minimum  deviation  to  desired 
point. 

h'jniiiiilt  :  Plane  tlyiny'  azimuth  of 
l.'i  decrees  to  \'<)K  stittion.  No  de¬ 
viation  shows.  If  jizimuth  seleetor 
indicated  P.*.'>.  the  sen.se  indication 
would  1m‘  krom. 

Ailraiitiiiii- :  (.’omi>ared  to  low-fre¬ 
quency  ranye  and  VAR,  the  omni- 
ranize  has  many  courses  instead  of 
four  and  is  therefore  much  more 
useful. 

LoW'Frequency  Omnidirectional 
Range  (MOR) 

O/irration :  The  low- frequency  om¬ 
nirange  is  identical  with  the  VOR 
facility  hut  uses  radio  frequencies 
hetween  llho  and  ll.j  kc.  It  has  a 
coverage  approximatin>r  oOO  miles 
radius.  The  cour.se  is  sharper  than 
VOR,  heinjr  alsuit  2  decrees  wide. 
The  MOR  is  desijrned  for  lonjr  dis¬ 
tance  u.se. 


DISTANCE  MEASURING 


distance  measuring  equipment  (Ome) 


omnimaping  distance  system (OBD) 
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INSTRUMENT  LANDING  SYSTEM 


M.OO>.E 

^OOC^  TCNI 
(*lTe’l*N*T£  OOTS  ANO 
C»»SH(S) 


CO«W^S4  lOCAfOW 
llOl 

_  n 


(r*  CAS«fs‘«Y>»  StCONO) 


PLANE  fLUNC  DOWN 
ILS  PATHS 


I  on  fAN 


IlS  BNESE NT^nON 


SCOPf  '.Ci>pf  SCOPE 

AIRPORT  SURVEILLANCE  AND  PRECISION  APPROACH  RADAR  (CCA) 


()i»tani‘f  l>v  a  niptcr  ri‘aitin>r.  Hp- 
caii^p  Ilf  niulti|>l>'  challfnL'p'i  friTii 
•<pviTal  airiTafl.  |•l•<■(•lMnL'  fijiiip- 
fiiPlil  iis(>-  a  Hcarch  tn  pick 

ii|i  |Miy><ililc  rnrrfpt  rfiil>  pulsp, 
itfliiHL'  t<i  trackliiL’  Piroiiit  whrii 
ri’iily  is  ulitaiiii'ti  consist- 
I'litly  oxpr  ri-asonal'l*-  tina-  interval 
I’lane  ihalli'iiL'es  nr  in 
terrnLrates  lieaemi  ainl  receives  she- 
lial  that  actuates  a  nilleH(;e  metei 
shiivviiijE  distance  to  l)eaci>n 

Ai/rntitiifji  Mi*ter  reailinv'  is  less 
ainhiL'iiiiiis  than  sc(i|ie  jiresentation 
and  allows  incoi'iioration  of  in- 

forniatioti  into  the  OHIi  system. 

Omnib«arin{  Oistanc*  Systam 
(OBO) 

L'quii>m>nf  (•round  station  tspnp 
men*  reipiires  Uith  VOK  anil 
1>MK  transmitters  .Virtu. me 
equipment  must  U-  capalile  of  re- 
ceivin)r  and  interiiretiiu'  V'dK  and 
It.MK  sitEiials  and  ran  also  include 
a  course-line  or  otfsot -coins,,  i-om- 
juiter  so  that  the  craft  will  not  he 


olihy^ed  merely  to  tly  a  cour.se  di¬ 
rectly  to  the  OltH  ground  station. 
0/1)  ttif  loll '  I’lloi  is  olilirred  to  (ire- 
set  the  ariL'Ie  of  the  desired  course 
to  the  liestmation.  the  anjrle  of  the 
destination  from  the  OKI)  facility, 
and  the  distance  hetvveen  the  facil¬ 
ity  and  the  destination. 

F.xmmAf:  The  examtde  shows  an 
enroute  aircraft  at  two  (arint.s.  At 
the  left  (losition,  the  craft  has  not 
deviated  from  the  course  hut  the 
radio  magnetic  indicator  shows 
that  the  headinv'  is  momentarily 
not  the  desired  one.  The  distance 
furnished  hv  the  com[iuter  is  that 
still  to  he  made  (pvid  on  the  course 
and  not  the  actual  distaiici*  from 
the  OKI*  facility.  In  the  (Hisition 
at  the  riL’ht.  the  (lilot  is  still  on 
course.  his  he’idinvE  is  momentarily 
corrtvt  and  has  2:5  miles  to  >ro. 

A  lira  II  tail  I  The  0151)  system  in- 
cludinjr  otfset  course  com|iuter  is 
a  true  naviifational  system  that 
allows  the  aircraft  to  tly  any  course 
w  ithin  ran^'e  of  the  nav  iL'ational 
aid  facilities.  Kven  usinjr  only  the 


VOK-l>.\IK  sivrnals,  the  aircraft  is 
furnished  a  distance  F  and  an 
anjfle  «  that  determines  his  (losi- 
tion  continuously. 

APPROACH  CONTROL  AND 
LANDING  SYSTEMS 

Instrument  Landing  System 
(ILS) 

Kquifimriit :  (Iround  equipment 

comprises  transmitters  and  sp«>cial 
antenna  arrays  that  send  out  local¬ 
izer  lieams  at  about  10*)  me,  the 
ri»rht  side  modulated  at  I."!!)  cps 
and  the  left  at  OO  c{)s.  .-V  (flide-(iath 
)ieam  at  about  me  is  modulated 
at  the  to(i  by  00  ciis  and  on  the 
lower  side  by  l.'iO  cps.  Outer  and 
middle  marker  transmitters  at  T.”) 
me  send  up  lia-ation  identification 
as  the  plane  (lasses  down  the  lieam. 
<  tfifratiiiii :  I'sinjr  compass  liK’ators 
and  other  navijrational  aids,  the 
aircraft  is  flown  to  interception  of 
the  liK’alizer  lieam  and  the  course 
IS  flown  so  that  the  localizer  indi- 
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cator  needle  remains  midway  be¬ 
tween  the  Blue  (left)  and  Yellow 
irinht)  seetors  on  the  indicator. 
The.se  corresinind  with  the  Blue 
(ritrht)  and  Yelli>w  (left)  .sector.s 
of  the  course.  This  presentation 
allows  the  pilot  to  identify  his 
craft  with  the  center  circle  of  the 
indicator  and  correct  by  appear¬ 
ing  to  move  the  circle  with  rela¬ 
tion  to  the  nee<ile  arms.  While 
flyinjr  the  localizer,  he  will  finally 
intercept  the  jrlide  path  lieam  and 
now  will  maintain  the  horizontal 
net'dle  as  clo.sely  as  possible  at  its 
center  jiosition.  The  outer  and 
middle  markers  serve  further  to 
identify  the  aircraft  position  in 
relation  to  the  landinjr  strip. 
KiampU':  .\  plane  is  shown  in 
silhouette  not  quite  on  the  local¬ 
izer  and  jrlide  path  beams.  The 
correspondinjr  II.S  presentation  to 
the  [lilot  is  shown  ladow.  .As  the 
outer  and  middle  markers  are 
passed,  the  appro|)riate  lamps  are 
illuminated  and  the  tone  and  iden¬ 
tification  can  also  be  heard  in  the 
headphones.  The  white  Z-marker 
lamp  iiientifies  the  cone  of  silence 
over  a  radio  ranire  station.  A  :5.00t). 
cycle  tone  is  associated  with  it. 


tomarily  combined  with  a  radar 
map  of  the  location  to  aid  the  con¬ 
troller  in  his  interpretation. 

MARKERS 

Radio  Ran{i  Z*Marktr 

Kifuipment :  The  Z-marker  posi¬ 
tively  identifie.s  the  cone  of  silence 
directly  above  a  radio  ranjte  trans¬ 
mitter  by  sending  up  a  75-mc  lieam 
mo<lulated  at  (l.OOO  cps. 

Operation:  The  Z-marker  is  con¬ 
tinuously  ojH'rated.  When  the  plane 
passes  over  it  a  white  lijrht  is  cau.sed 
to  jrb'W'  and  S.OOO-cps  tone  can  la- 
heard  in  the  headphones. 

Hxample:  The  illustration  shows 
the  relative  audio  levels  ex|H*rienced 
at  the  l.OOO-fcKjt  altitude  above  a 
low-frequency  radio  ranjfe.  The 
Z-marker  sijrnal  is  heard  within 
the  cone  of  silence. 

Fan  Marktrs 

Kiiuipment :  Transmittinjr  equip¬ 
ment  similar  to  that  used  for 
Z-markers  is  required  at  the  ground 
and  frequency-selective  circuits  are 
required  for  the  75-mc  receiver  in 
the  aircraft. 


Airport  Surveiilanco  and 
Procision  Approach  Radar  (GCA) 

Equipment :  (Iround  equipment 

comprises  a  lon>f-ran>re  .search 
radar  and  a  short -ranije.  hijfh  defi¬ 
nition  ra<iar  with  limited  coverajfe. 
Military  equipment  was  known 
as  ('iroiind  (’ontrolled  Approach 
(dC.A).  .Airborne  equipment  is 
simply  ordinary  plane-to-tower 
communications  radio.  Equipment 
shown  is  oversimplified. 

Operation:  There  is  essentially  no 
oj>eration  re<iuired  of  the  pilot  who 
dies  his  plane  accordinjr  to  instruc¬ 
tions  receiveil  from  the  ground.  A 
controller  watchinir  the  radar  re¬ 
turn  in  elevation  and  azimuth  com¬ 
municates  instructions  to  the  pilot. 
Example:  The  search,  azimuth  and 
elevation  scojies  are  represented 
as  showing  the  complete  track  of 
an  aircraft,  whereas  they  would 
actually  show  a  small  jKirtion  of  the 
track  dependinjr  upon  the  jiersis- 
tence  of  the  cathode-ray  screen.  In 
practice,  it  is  possible  to  display 
both  azimuth  and  elevation  on  one 
scope.  The  presentation  is  also  cus¬ 


Operation:  Fan  markers  indicate 
|H>ints  alontr  the  letrs  of  a  radio 
ranjre  and  are  u.sed  for  identifica¬ 
tion  and  traffic  control.  The  stand¬ 
ard  fan  marker  is  broader  than  it 
is  thick  lieinjr  t  miles  thick  (aloni; 
the  airway)  at  Il.tXM)  feet.  The  new 
l¥)ne-sha|>ed  marker  is  only  1.5 
miles  thick  and  tfives  a  8har|H*r 
indication  laith  for  identification 
and  control. 

Example.^:  t’ross  sections  for  both 
the  standard  and  iHine-shajied  mark¬ 
ers  at  the  .‘l.OOO-foot  level  are  shown. 
The  codiiiK  is  also  jriven.  Fan  mark¬ 
ers  are  misiulated  by  dashes  of 
;l,()0<)-cps  tone.  Starting  at  the  north 
and  prcK-eediiijr  cha-kwise  the  dashes 
increase  in  numla*r  with  the  course 
U'Ks.  If  there  are  two  fan  markers 
on  one  lejr,  the  outer  one  has  its 
dash  preceded  by  two  dots  as  shown. 

ILS  Marktrs  and  Compass 
Locators 

Equipment:  ILS  markers  belong  to 
the  fan-marker  family  but  are  mod¬ 
ulated  at  different  frequencies. 
Compass  locators  are  low-power 
non-directional  radio  beacons  u.sed 
in  approaching  ILS  facilities.  They 
are  provided  in  pairs. 

Operation:  Markers  give  both  an 
aural  signal  and  a  lamp  display  as 
the  aircraft  passes  above  the  verti¬ 
cal  beam.  Compass  locators  operat¬ 
ing  lietween  200  and  400  kc  (modu¬ 
lated  at  1.020  cps)  are  used  with 
.ADF  e<iuipment. 

Example:  Markers  are  shown  in 
the  ILS  drawing.  Since  the  com¬ 
pass  locator  has  an  omnidirectional 
jiattern  it  is  shown  only  in  block 
form.  The  locator  near  the  outer 
marker  ii.ses  the  first  two  letters  of 
the  localizer  transmitter  identifica¬ 
tion  and  that  near  the  middle 
marker  u.ses  the  last  two  letters  of 
the  three-letter  designation. 
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riG.  1  G«oni«try  ol  a  helical  anl«nna 
(A>  and  ol  on*  turn  of  tho  h*hM  (B) 


riG.  3  SinqU  turn  circutor  ant*nna  with  on*  wair*l*nqth  qround  »cr**n  ol  larq*-m*fth 
tupport*d  on  wood*n  Iramowork 


Constructing  HELICAL 


ami  iiM’i-lianiralU  ^iiiiplr  aiilrtiiKi'  willi  lii^li  ^aiii  ran  !>«■  Iniilt 

.iinalriir  Itami  ami  lor  <  Kailio  on  Wi.')  ini'.  ( ]on>lrni’tional  ii(‘tail> 

>  an*  ;:i\rn.  a^  >m‘II  a*  ilinirii'-ioii'  ol  an  iin|M-ilanr«‘-nialrliin;'  tran'lornirr 
lor  iiM'  uilli  roaxial  linr 


K<1!\C\  WU'7. 

'ou.iu/fiHy  h'niiin0  • 
\\’n^h0*0(7*itn,  /»  f 


Ai;kk\t  iikal  has  hfcn  writtiMi 
about  the  use  of  circular 
liolarizatioii  emiiloyiiiiz  helical  aii- 
t«'itiias‘' ’  ‘  *  but  there  is  little  in¬ 
formation  available  describing  the 
construction  of  antennas  for  spe- 
citic  frei|uencies  in  the  reirions 
most  lommonly  used  for  communi¬ 
cations.  Citizens  Radio  and  amateur 
i-ommunications  als>ve  4iMt  me  are 
particularly  susceptible  to  the  use 
of  hii:h-jrain  antennas  that  are  suf- 
ticently  compact  and  wieldy  at  these 
fretiuencies.  The  antennas  to  U' 
described  and  the  method  of  feed- 
ink:  them  from  coaxial  lines  have 
been  proved  in  practice  for  the 


OiAMlTlR  0  IN  INCMtS 


riG.  2  D«>i9n  chart  lot  43&  and  4tS  me  usinq  Fiq.  lA  notation 
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FIG.  4  Experimental  S  turn  antenna  with  tine-meeh  qround  (creen. 

it  suitable  lor  low  power  ute  in  dry  weather 

ANTENNAS 


Wooden  Iramt 


ri'Kitm  of  i:{5  nu',  as  well  as  for 
various  other  freiiiieneies  ineliidiii^r 
4l>5  me. 

Although  the  tyjie  of  antenna  to 
i>e  tie-^erihetl  is  in  the  form  of  a 
helix  to  v'ive  end-tire  eirenlarly 
polarized  radiation,  it  is  teehnie- 
ally  tiothiiiv.'  more  than  a  Ioiik  wire 
antenna,  in  the  desiv'ii.  the  turns 
protluel  hS  can  he  tixeil,  or  the 
total  lenjrth  of  wire  iil.  tin  whieh 
L  is  the  length  of  one  turnl  can  U* 
seleeted.  The  former  methtnl  is  the 
more  convenient.  Kiy'ht  circular 
polarization  was  used. 

Magnitude  of  Gain 

.\  circular  transmitting  antenna 
oiterating  into  a  linear  receiving 
antenna  can  he  visualized,  for  il¬ 
lustrative  purposes  only,  as  In'ing 
ahout  e<|uivalent  to  two  parallel 
linear  stacked  end-fire  arrays  fed 
in  phase.  For  example,  a  tive-turn 
helix  with  a  .screen  is  here  visual¬ 
ized  as  a  tenn'lement  array  in  front 
of  a  .screen.  Such  a  linear  array 
pro|K‘rly  designed  has  a  theoretical 
gain  of  26  db  over  a  dipole  hut  is 
unusual  to  obtain  in  practice.  .A 


circular  antenna  circuit  as  com¬ 
pared  with  a  linear  circuit  has 
shown  a  measured  gain  of  IS. 11  dh. 

Figure  1  gives  the  geometry  of 
an  antenna  of  m  ifive)  complete 


turns  wound  as  a  right  circular 
helix  of  diameter  />  with  turn 
spacing  S.  If  one  complete  turn  of 
the  helix  is  develi*i)ed  onto  a  plane 
the  general  dimensions  are  those 
given  in  Fig,  IB.  The  diameter  /) 
and  tl  o  turn  spacing  (or  />  and 
the  iiit'h  angle  a)  ctmipletely 
specif;  t}ie  antenna.  Tract ical  de¬ 
sign  curve.s  for  425  and  465-mc  an¬ 
tennas  are  given  in  h'ig.  2. 

The  antenna  works  hecause  its 
dimensions  are  .so  chosen  that  an 
exciting  signal  radiated  from  .4 
(Fig.  1)  will  arrive  at  />’  in  projier 
phase  relation  with  the  signal 
arriving  via  the  wire  path  L  and 
to  l)e  radiated  at  /»’  to  reinforce  the 
.4  or  .4'  signal. 

Specific  design  data  for  two 
single-turn  and  five  five-turn  circu¬ 
lar  antennas  are  given  in  Table  I. 
These  data  follow  the  notation  of 
Fig.  1  with  ilimensions  taken  from 
the  design  chart  of  Fig.  2.  The 
frames  for  the  original  one  and 
live-turn  antennas  were  made  of 
redw«M>d,  shown  in  h'ig.  :•  and  4. 
Because  the  voltages  in  the  antenna 
are  high,  wood  frames  are  not  suit¬ 
able  for  all-weather  high-power  op¬ 
eration  (more  than  1  watt  or  .so) 
unless  well  insulated.  One  ground 
.screen  is  copper  mesh  while  that 
for  the  one-turn  radiator  is  one- 
inch  galvanized  mesh.  The  eight- 
turn  antenna  shown  in  Fig.  .5  is 
mounted  on  special  compression- 


Table  I-  Sample  Antenna  Design  Data 
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nC.  S  All  wMihcr  hlqh  qoin  antvnna  lor  43S  me  qtvlnq  moaiurod  powor  gain  ol  246.  Insulation  Is  comprsssion  moldsd  glass  strip. 
Method  ol  mounting  impodanco  Iranslormor  Is  indicated  at  lelt 


nxiUtfil  irliitiM  .Hlriph,  re.ttiltitii.r  in  a 
ttuM  haiiically  Ntrunir  uiul  fixrtrically 
flfirifiit  (IfHii^n. 

Ill  iirder  tci  match  thr*  l.'td-ohin 
ttiirif*'  imiixtluncf  nf  thf  antt-tina  to 
a  rt;!  o-tihm  coaxial  traii!tmiM.sioii  line 
thfff  id  rctjuirctl  an  8:i.2H>hm  traiid- 
fornicr  A  i«u|f|f**dti*<l  tlcdijrii  for 
which  ilftaild  arc  irivcii  in  Kih'.  Il  is 
illiistratcil  in  Kin  ”  in  fxiilotlcil. 
asscmlilftl  atitl  nioiintcd  form.  If 
losses  are  to  !»«•  kept  at  a  minimum 
at  those  frotpiencies  it  IS  hinhiv 
important  that  all  transformer  in¬ 
ternal  tinish  la-  perftM’tly  smooth, 
anil  silver  plateil.  .A  .')  :t2-inch 
center  conductor  nsl  must  la*  at- 
tacheil  to  the  receptacle  as  shown 
111  Kin  Thi.s  traiisforiner  has 

la-en  used  to  connect  an  Ki '•-.%><  K 
transmission  line  to  a  4.'tr>-mc  circu¬ 
larly  polarized  antenna. 

Performance  Data 

The  effectiveness  of  these  direc 
five  antiuina  systems  was  conven¬ 
iently  ohtained  fri>in  the  ratio  of 
the  iMivvtT  at  the  terminals  of  the 
receivinn  circular  antenna  to  that 
at  the  terminals  of  a  dipole,  with 
the  same  |Miwer  applied  to  the  trans- 
mitt  inn  antennas  This  ratio  can  he 
expressral  as  power  n«ii>  "r  in  deci- 
Itels 

The  results  of  the  performance 
tests  on  six  circularly  polarized  an¬ 
tennas  compared  to  a  halfwave 
horizontal  dijHile  are  ni'en  in  Table 
II  Thev  are  expressed  in  terms  of 
la*am  wnlth  e,  the  |a«vver-nain  ratio, 
and  the  nain  in  dh.  Antenna  No.  i>  is 
the  half-wave  diiwile  usetl  as  the 
basis  of  comparison  Thus,  these 
tiata  are  relative  and  not  absolute. 


Table  III — Circularly  Polarized  Arrays 
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.Since  a  horiz-ontal  half-wave  di¬ 
pole  has  a  directional  radiation  pat¬ 
tern  its  lieam  width  would  be 
descriptive  of  its  ability  to  radiate 
power  in  any  iziven  azimuth  or  hori¬ 
zontal  direction.  Kor  sake  of  con¬ 
venience  the  beam  vviilth.  is  taken 
as  the  an>rb“  between  the  point.s 
where  the  power  density  of  the 
radiation  pattern  is  equal  to  one- 
half  of  the  maximum  valiu'  the 
U-am  anyle  of  half-power  points. 

It  can  Ih‘  shown  mathematically, 
and  practically  demoiisf rateil,  that 
for  a  horizontal  dipole  the  azimuth 
half-power  point.s  are  plus  or  minus 
:ii>.  1  deyrees  from  the  maximum,  or 
the  half-power  beam  width  is  78.2 
ileyrees.  Kor  comparison  or  refer¬ 
ence  purposes,  the  (lower  radiated 
by  the  di|e)le  is  taken  as  unity,  with 
all  other  antennas  referred  to  it. 

If  should  be  noted  that  the  Inuim 
width  of  the  one-turn  helix  is  t>:! 
(HTcent  of  that  of  the  difiole,  or  49 
deyrees.  .-Xs  the  numlK*r  of  turns 
increases  the  U*am  iH'Comes  nar- 


ORILL  AND  tap  4  MOLES 
4-40  TO  take  coax 
RECEPTACLE. 


polystyrene  plug,  drill 


FIG.  6  D«rail  ol  tmpadanco-matching 
unit  labficalod  irom  brati 
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FIG.  7  UnaiMmbIcd  (A),  astembl^d  (B)  and  mounlod  (C)  views  ol  the  13.2-ohin 
impedance  malchinq  trandormer 


rower,  the  8-turn  antenna  being  22 
degrees  or  28  percent  of  the  dipole. 

Characteristics  of  several  an¬ 
tennas  are  plotted  in  Fig.  8.  A  side 
lol)e  is  shown,  for  example,  in  the 
5-turn  pattern,  but  this  is  to  Ik* 
expected  owing  to  intensifying  more 
|)ower  into  a  smaller  l)«*am  width. 
The  front-to-back  ratio  of  these  an¬ 
tennas  is  essentially  infinite,  which 
is  far  from  the  ca.se  with  spaced  or 
Yagi  arrays. 

Transmission  data  for  two  types 
of  circuits  are  al.so  given  in  Table 
II.  The  first  .set  of  data  compares 
the  transmission  of  a  wholly  cir¬ 
cularly  polarized  circuit  with  one 
wherein  the  transmitting  and  re¬ 
ceiving  antennas  are  both  half-wave 
dipoles.  The  second  compares  the 
transmission  from  a  circular  an¬ 
tenna  to  a  dipole,  or  vice  versa. 

A  well-designed  circularly  jadar- 
ized  circuit  with  a  one  and  five-turn 
antenna  on  each  end  will  have  a 
power  gain  of  over  75  or  18.8  db  as 
compared  to  a  horizontal  dipole  cir¬ 
cuit,  while  the  one  and  eight-turn 
antenna  combination  will  have  a 
power  gain  of  about  250,  or  24  db, 
without  constructive  or  destructive 
interference. 

If  both  ends  of  a  communications 
circuit  are  o|)erated  with  8-turn 
antennas  the  jK)Wer  gain  would  then 
l)e  about  15,840  or  42  db  over  a 
dipole  circuit.  In  other  words,  the 
ecpiivalent  effect  of  a  circular  cir¬ 
cuit  over  that  of  a  horizontal  dipole 
circuit  with  one  watt  input  to  the 
circular  transmitting  antenna 
would  Ih*  the  same  as  15.8  kw  into 
the  dipole.  Other  similar  compari- 
.sons  can  be  made  with  the  aid  of 
Table  11. 

Other  Applications 

The.se  antennas  have  many  addi¬ 
tional  uses.  F’or  the  15  amateur 
bands  from  14  to  21,(M»0  me,  a  cir¬ 
cularly  polarized  antenna  would  ap¬ 
pear  to  be  of  considerable  advan¬ 
tage.  For  example,  at  14  me.  a 
power  gain  of  45  to  80  over  a  dipole 
can  l>e  obtained,  depending  on  the 
physical  dimensions  of  the  antenna. 
At  the  higher  frequencies,  even 
higher  gains  can  and  have  been 
realized,  especially  at  2  meters. 

In  the  microwave  region,  the  cir¬ 
cularly  polarized  antenna  can  elimi¬ 
nate  the  need  for  spinning  the  an¬ 
tennas  (this  does  not  refer  to  coni¬ 


cal  .scan),  as  is  done  is  some  cases 
for  radiation-pattern-gap  filling.  At 
the  same  time,  higher  gains  are 
realized.  This  antenna  can  also  re¬ 
place  the  di|>ole  used  to  illuminate 
a  parabolic  dish. 

The  data  on  five  .selected  circu¬ 
larly  polarized  arrays  are  given  in 
Table  Ill.  The  arrays  with  three 
vertically  stacked  elements  mate¬ 
rially  increase  the  forward  gain,  the 
amount  def)ending  on  the  type  of 
element  used,  and  the  vertical  Ujam 
width  is  reduced  without  altering 
the  already  sharp  horizontal  l)eam. 
For  example,  the  vertical  three-ele¬ 
ment  array  with  5  turns  in  each 
has  a  power  gain  of  0.5  million  or 
57  db  over  a  horizontal  circuit;  its 
vertical  beam  has  l)een  reduced  9 
degrees,  from  5:j  to  24  degrees. 
Thus,  one  watt  in  this  array  would 
be  e<iuivalent  to  500  kw  into  a 
dipole  circuit. 

As  a  further  example,  a  2  by  2  or 
4-eIement  array  with  8-turn  indi¬ 
vidual  elements  would  have  a  power 


gain  of  6.31  y  10*  or  68  db;  the 
beam  would  l>e  narrowed  in  both 
directions  to  18  by  18  degrees.  .A 
3  by  3  or  9-element  broadside  screen 
array  would  have  a  iM)wer  gain  of 
2  X  10"^  or  153  db,  with  the  beams 
narrowed  6  degrees  to  16  by  16 
degrees.  In  other  words,  one  watt 
into  these  latter  two  arrays  would 
tie  equivalent  to  6,310  kw  or  2  mil¬ 
lion  million  kw,  respectively,  into 
a  di{)ole,  other  things  l)eing  equal. 
It  is  highly  important,  however, 
that  proper  feeding  of  and  phasing 
among  the  elements  in  the  array  be 
established  in  order  to  secure  such 
exi>ected  high  gains. 
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Manufacturing 

Drtail-  of  hv  hIucIi  tiu*  plior-plior  roatiii^  of  a  t(‘l«‘vi^ioii  HTet-n 

i-  ro\<-rcii  l*\  a  iiMMiiliraiH*  or  filiti  on  uliirli  a  thin  tnirror-likt*  roalin^  of  aliiininnnt 
aporali'ii.  Mniihrant*  is  latrr  i'«‘iMo\«'<i  hv  lirat  lo'fon*  final  t‘\ ariiation 


PKoiii  <  iidS  I'f 

7.1  riM-ii*  ri.i|uir<-f«  two  ltiir<ic  .stfjis 
in  uilditioii  to  tho..<-  involvi-tt  in  thi* 
tiornial  niaiiiifitctiire  of  piotiire 
t  ijln-<. 

.«tfii'  arc  the  fiirmat inn  of 
a  Ifasic  carrier  iipnii  wtinh  the 
nict.il  is  ex apnratfil  on  the  pho'|)hor 
srrci-n  surfa.  f  and  ttic  iwaporation 
of  Itif  tiu-tal  on  the  larrifr.  Minor 
adjii'tincnts  of  materials  ami  pria-- 
I'.seN  loii'titnte  other  reipiire- 
tnents, 

.Screen'  nia>  he  deposit«‘d  on  the 
interior  of  the  television  picture 
hull)  hv  conventional  niethials  such 
li'  settiiiiK  the  phosfihor  from  sus- 
l»-nsion.s,  spraviiiK  from  suspeii- 
.sioiis.  ilu'tinv'  onto  hiiiilers  and 


rtC.  1  Two  vacuum  maniloldt  on 
which  lubo  blonki  oto  ovacuaiod  lor 
phoophor  chockmq.  Tho  anionna  utod 
tor  oicttation  it  vktiblo  on  tho  vacant 
port  at  lolt 


FIG.  2  Pipolio  lor  ditponttnq  liquid 
that  lormt  tho  mombrano  Tho  oslt 
valvo  It  at  riqht 


HcSIil  lUt  fllliUTIHS 


centrifugal  application.  However, 
prohlem.s  may  arise  with  various 
methods  due  to  the  tyja-  of  chemi¬ 
cals  tisetl  and  their  tinal  elimination 
from  the  'creeii  proper.  For  ex¬ 
ample,  certain  sulfates  used  a.s  eUs-- 
trolvtes,  during  screen  deposition 
from  .suspensions,  may  remain  in 
sutlicient  ipiantity  to  prisluce  a  dele¬ 
terious  effect  on  the  aluminum 
carrier  duriiirr  its  application. 
Therefore,  the  complete  process 
may  lie  partial  to  a  detiiiite  com- 
hiiiation  of  niothods. 

'hift  of  color  in  the  color  zone 
diagram  of  the  op«Tatinn  tube  la-- 
iween  aluniini/ed  and  non-alunii- 
nized  tubes  is  noted.  This  is  due  to 
the  lijrht  rellection  from  the  in¬ 
terior  . . lectroli  beam!  of  the 

'creen  and  its  resultant  retlection 
through  the  phosphor.  Since  the 
(ihosphor  usually  has  a  color  off- 
white.  it  act'  as  a  filter  ami  conse- 
ciueiitly  shifts  the  picture  color. 

To  overcome  the  resultant  shift 
from  a  non-alumiiiized  tuhe,  the 
i-olor  niav  lie  comiieiisated  for  by  a 
change  in  the  pho'phor  chromatic- 
ity  or  hy  a  chaiiv'e  in  tpiantity  of 
powder  per  unit  of  screen  area. 

Drying  Operation 

ilaviiiK  ai'plied  the  screen,  it  is 
customary  to  thorouy'hlv  dry  the 
'creen  before  ajiplvinjr  the  alumi¬ 
num  carrier.  I'his  may  Ik'  done 
by  a  thorouy'h  hot-air  drying,  heat- 
iiiK''  b>  infrared,  oven  bakinrr  or 


vacuum  dryiny'.  The  heat-dryiiiK 
method.s  usually  reijuire  internal 
air  chanjfp  to  prevent  non-uniform 
drying'  which  may  result  in  screen 
di.srolorations  dependinjr  on  the 
method  of  screen  application.  Vac¬ 
uum  dryinj?  has  In-come  an  econom¬ 
ical,  ijuick  and  thoroujrh  methinl  of 
moisture  and  .solvent  removal.  .\t 
the  same  time,  actual  fluoresciiitr 
phosphor  examination  may  be  made 
to  seliH-t  minute  screen  defects  be¬ 
fore  additional  priK-essinir  is  con¬ 
tinued.  Since  the  vapor  pressure 
of  vvati-r  is  IS.fi.'i  nim  Hjr,  a  mechan¬ 
ical  vacuum  pump  is  ample. 

FiKure  1  illustrates  a  simple  unit 
for  lluore.scinjr  a  screen  while  the 
tuhe  is  evacuated.  polished  hall 
electrode  or  antenna  is  excited  hy  a 
simple  Tesla  coil  for  ionization  of 
residual  yases,  which  in  turn  pro¬ 
vides  phosphor  excitation.  If  the 
screen  is  not  thorou^'hly  dry  and 
firmly  bonded  to  the  surface, 

suhseqiieiit  operations  may  cause 
interference  with  adherence  of  the 
metal  carrier  in  its  application 
[irocess  or  may  cause  the  screen  to 
peel  and  separate  behind  the  metal 
carrier. 

The  metal  carrier  is  next  applied. 
The  primary  purpose  of  this  carrier 
is  to  provide  the  proper  medium 
upon  which  the  evaporated  metal 
may  be  deposited  as  a  continuous 
smooth  hijrlt-lustre  b.ackiiifr  directly 
adjacent  to  the  phosphor  powder. 

It  is  important  that  the  final 
metal  film  resemble  a  smtHith  con¬ 
tinuous  sheet  restinjr  liy'htly  on  the 
hijrh  point.s  of  the  phosphor  and 
eventually  actinjr  as  a  mirror  to  re- 
tlect  the  lijrht  forward  as  desired 
and  Ik-  opaipie  to  the  normal  in¬ 
ternal  reflect  ions  of  the  tube. 

To  obtain  this  eventual  smisith 
metallic  layer,  a  thin  membrane  or 
film  is  placed  across  the  surface  of 
the  phosphor  and  upon  it  the  metal 
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Metallized  Picture 


FIG.  3—  Automatic  convoyot  lor  lorming  tho  mombrant.  Bulbs  art  loadsd  at  tbs 
•nd  shown  and  watsr  is  introducsd  by  dispsnssr  and  tubinq  at  Isit.  Film  solution 
is  pul  into  bulbs  on  top  oi  conssyor  as  Ihsy  Iravsl  away  irom  lbs  opsraior.  Pouring 
oil  is  done  at  the  lar  end  ot  the  machine  and  a  drying  tube  put  into  the  bulb 
neck  to  guide  warm  air  irom  noiiles  on  the  maniiold  under  the  conveyor 


is  evajKirateil  in  a  variium. 

To  plai'f  the  memtiraiu*  acmss  the 
phosphor,  several  teehniiiues  may 
he  used.  Karly  methods  utilized 
water  adiled  to  the  .screen  in  such 
(luantity  to  just  fill  all  the  crevices 
and  holes  and  then  froze  the  water. 
Over  this  smcMith  surface,  thin  solu¬ 
tions  of  Formvar  or  orjranic  mate¬ 
rials  of  proper  thickness  were  ap¬ 
plied.  After  ample  settinjf.  the 
water  is  removed  throuirh  the  film 
by  evaporation  or  equivalent 
methods. 

-Another  means  is  to  apply  an 
organic  solution  by  centrifugal 
means.  The  bulb  is  rotates!  at 
miKlerate  speed  and  the  solution  is 
applied  by  depositinjr  it  on  the 
screen  surface.  It  consequently 
spreads  to  the  ed^re  in  a  thin  smooth 
continuous  membrane.  The  control 
of  the  (piantity  of  solution,  the 
vi.scosity  and  application  condition- 
are  important. 

The  wiilely  accepted  method  is  to 
place  a  shallow  level  of  water  (ap¬ 
proximately  h.2.')  inch)  over  the 
screen.  After  it  liecomes  still  with¬ 


out  maintaininK  any  movement  or 
circulatinir  currents,  a  few  drops  of 
organic  solution  are  applied  to  the 
surface  of  the  water.  After  spread- 
iiiir  over  the  surface,  the  material 
hardens  and  maintains  it.self  as  a 
membrane  over  the  entire  surface. 
The  water  is  then  remoced  from 
beneath  the  membrane  by  slow  and 
uniform  tippintt  of  the  bulb  until  it 
is  completely  removeil  from  the 
screen  so  the  membrane  will  rin-ede 
to  the  surface  of  the  phosphor 
screen. 

It  is  important  that  the  mem¬ 
brane  be  air  dried  i  I-ID  minutes 
depi'iidinK  on  application  condi- 
tion>t  to  drive  otf  excess  moisture 
and  harden  the  membrane.  This 
leaves  the  bulb  with  the  phosphor 
screen  in  place  and  the  sheet  uni¬ 
formly  stretched  across  its  surface. 

Composition  of  Membrane 

There  are  several  critical  re¬ 
quirements  in  the  addition  of  the 
membrane  solution.  To  be  done 
properly,  precise  control  of  the 
material  and  composition  must  Ik* 
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maintained.  The  material  is  pre¬ 
pared  of  selected  dry  nitrocellulose 
powder  which  is  di.s.solved  in  an 
acetate  .solvent.  To  this  is  added 
one  of  .several  plasticizers  which 
provide  the  solution  with  elastic 
pru|ierties  and  touirhen  the  thin  film 
so  it  can  la?  handled  in  the  process. 

The  entire  film  composition  must 
lie  such  that  it  is  insoluble  in  water 
but  will  readily  set  in  the  essenti¬ 
ally  .saturated  volume  within  the 
bulb  durinif  application.  The  thick¬ 
ness  of  a  suitable  film  is  approxi¬ 
mately  ♦i.2  X  10  *  inch. 

Accurate  means  of  dispensing  the 
proper  amount  of  material  must  be 
employed.  A  simple  technique  is  to 
use  a  pipette,  a  thin  transparent 
tube  with  Kraduated  volumetric 
markings.  A  stainless  steel  valve 
in  the  exit  end  is  employed  for 
proper  control  so  that  accurate 
volume  measurement  is  attained. 
See  Fij?.  2.  The  solution  is  dejKis- 
ited  on  the  water  surface  at  a  dis¬ 
tance  of  0.125  inch.  Drops  must 
not  be  permitted  or  di.scontinuity 
of  the  film  may  develop.  This  would 
al.st)  produce  ntin-uniformity  of  the 
film  which  in  turn  may  prtMluce 
bare  areas  or  edires. 

Small  deposits  of  dust  and  .some 
of  the  chemicals  used  in  phosplmr 


FIG.  4  TungiUn  h*at«r  wirct  with 
aluminum  dugs  in  plac*  ready  lor 
•vaporatlon.  Aeiembly  at  lell  is  lor 
Isnlnch  picture  lube;  at  right  lor 
twelve  inch 
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on  thf  •urfai-e  of  th*-  mt-m- 
l»r*ni?  pro|>ft.  The  proper  appear- 
ariie  of  a  K'xxl  f'lm  i*  a  .“atin-Hheeti 
Hurface  free  of  all  hllbhlen,  .Hwirl' 
or  mlerferenre  color*  when  ol>- 
*enf<l  under  refle»ted  liirht 
i’ontinoit>  of  ihe  memhrant'  result* 
a*  a  or  hiemi^h  in  the  si-reen 

after  metal  da-  ia-eii  evaporated  on 
it«  -urfat-e 

Quantity  Processing 

A  continiioti*-movin»f  smmith -rid¬ 
ing  eonvevor  provide*  a  mean*  of 
hi/h'Volume  prixiuetion  with  *ati*- 
factory  result*.  See  Fur.  H.  The 
water  i<  introduced  at  the  upsweep 
end  ju*t  after  the  luilh*  are  loaded. 
On  th«'  up|HT  level  th»*  water  come.- 
to  rest  ami  the  tilm  solution  i.s  in- 
triMluced.  It  is  timed  to  harden  on 
its  travel  across  the  machine.  A* 
each  tube  blank  turn*  over  the 
pour-off  end  of  the  machine  the 
water  flow,  from  uinlerneath  the 
membrane  The  iKuir-off  time  is 
not  particularly  critical  but  it  must 
be  done  smiKithly. 

Air  drying  tubes  are  inserted 
which,  11(1011  the  lower  return  levi-l 
of  the  machine,  enyaire  in  an  air- 
valved  (laddle  wheel.  These  wheel* 
(lermit  air  (las'ane  diirinir  the  en- 
irairinK'  (lortion  of  their  cycle  and 
this  in  turn  (lermits  warm  air  to 
enter  the  bulb  for  ilryinir  of  the 
tilm. 

Simider  eiiuii'inent  for  small  out- 
(iiit  may  consist  of  a  table  that  i* 
mobilised  to  remove  the  vv.iti'r  from 
beewath  the  film.  The  bulbs  are 
(ilat-ed  on  the  tilting  (datform  and 
the  water  is  introduced  to  cover  the 
l>hos|ihor  s4-reen.  .Vfter  it  has  come 
to  rest  the  tilm  solution  may  be 
at'plied  a*  descrilieil  above  After 


the  |iro|»er  delay  time  the  water  is 
removed  by  slowly  and  uniformly 
tiltiriK  the  table  tup  around  a 
central  pivot  (wisition  until  all  water 
ha.s  drained  from  the  bulb.  The 
bulb  may  then  be  dried  with  an  in¬ 
ternal  air  stream. 

Metal  Coating 

The  bulb  is  now  ready  to  receive 
the  evaporated  metal  which  serve.* 
as  the  lijfht  reilei'tor  from  the  in¬ 
terior  .screen  side,  the  liirht  attenu¬ 
ator  from  internal  lijrht  sources  and 
the  ion  filter.  The  (irwess  to  effect 
this  result  constitutes  vacuum  evap¬ 
oration  of  metal.  The  filmed  bulb  is 
connected  to  a  vacuum  system 
which  is  of  such  a  dey^ree  of  vacuum 
that  briy'ht  metal  ile|;osits  are  eva(>- 
orated  and  formed  with  relatively 
uniform  distribution. 

The  evaiMiratiny'  source  must  be 
so  [lositioneil  as  to  obtain  a  uniform 
thickness  of  evaiiorated  metal. 
Ittherwise  the  electron  (lenetration 
throiiKh  the  metallic  film  may  have 
sufficient  non-uniform  retardation 
of  velivity  for  .screen  exidtation 
that  a  shift  in  the  .screen  color  may 
re.sult  over  various  areas.  This  is 
due  to  the  chanjfe  in  s[iectral  dis¬ 
tribution  of  the  (ihosphor  to  differ¬ 
ent  iHimliardiiiK  voltages.  The  ideal 
liKiition  for  the  eva|>oratiny'  source 
would  be  near  the  center  of  curva¬ 
ture  of  the  bulb  face  radius.  This 
IS  not  (iractical  in  most  television 
bulbs  and  a  comfiromise  must  be 
made  or  an  elaborate  evatuiratiny 
source  [irov  ided. 

The  most  common  metal  u.sed  for 
the  metallic  layer  is  aluminum. 
Pure  commercial  yrades  are  ipiite 
suitable.  Other  metals  such  a.s 
may'iiesium.  silver  and  chromium 
which  I'rovide  briy'ht  surface*  when 


riG.  S  Liqht  output  Irom  lOFP*  luboi  FIG.  i  Tub*  briqhtnou  at  various  valuoi 
having  ol  aluminum  ol  anod*  currant 


evaytoraled  in  vacuum  may  be  used 
but  they  do  not  lend  themselves  to 
economy,  (food  eva()oratinif  charac¬ 
teristics  and  stability  in  sub.sequent 
tulie  pnx-e.ssinif. 

For  each  .size  of  tul>e  or  area  a 
determined  amount  of  aluminum  is 
evaporated.  This  may  be  prepared 
from  weiifhed  sIuk*  and  attached  to 
a  medium  whereby  the  material 
may  lie  heated  until  it  has  l>een 
totally  evaporated. 

Simple  evaporator  sources  are 
shown  in  Fi(f.  4.  The.se  are  con¬ 
nected  to  an  a-c  source.  Another 
means  to  evatMirate  the  metal  is  by- 
induction  heatinK  from  evaporator 
hH)i)s  or  suitable  crucibles. 

effect  of  Coating 

The  amount  of  metal  evaporated 
on  the  |)hos|)hor  screen  surface  ha.* 
a  definite  influence  on  the  liffht 
(lerformance  characteristic  of  the 
finished  tube.  Since  the  loss  in  veloc¬ 
ity  of  the  electron  beam  is  propor¬ 
tional  to  the  thickne.s.s  of  the  metal 
deposited,  the  effective  o|H>ratin|f 
(lotential  of  the  tube  will  be 
itfftHted.  Fiyrure  5  illustrates  the 
effect  of  variations  in  liy'ht  outiiut 
with  several  thicknesses  of  alumi¬ 
num  depositoil.  It  shows  that  there 
is  a  (voint  at  which  the  li(fht  output 
is  eipial  to  that  of  a  non-metallized 
screen.  In  the  zone  lielow  this  point 
there  i.s  a  re.luction  in  lijrht  output 
and  above  this  (voint  there  is  a 
definite  increase  in  lijrht  output. 

Fijriire  (I  illustrates  the  effect  of 
tube  briy'htness  for  varyinjr  anode 
current  at  a  constant  anisle  (>oten- 
tial  with  several  thicknesses  of 
aluminum.  There  is  little  (iractical 
influence  due  to  current  chanjre  for 
varyinjr  densities  of  metal  but  the 
effect  is  notable  for  current  satura¬ 
tion  on  the  non-aluminized  tulM*  at 
hijrh  current  density. 

The  suitable  thickness  of  the 
metal  film  for  most  direct  view 
tiilH's  is  about  ♦>.!<  10*  inch. 

Application  Method 

The  effective  procedure  for  ob- 
taininjr  a  suitable  vacuum  nsjuire-s 
a  closed  vacuum  system  with  a  suit¬ 
able  means  of  attachinjr  the  bulb 
to  be  metallized,  a  (uimjiiiijr  system 
consistinjr  of  a  diffusion  pump  with 
a  fore  (iressure  mechanical  pump, 
and  a  suitable  means  to  holii  the 
metal  to  be  evai>orated  with  a  power 
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source  ftir  evaporation. 

Since  a  vacuum  pre.s.sure  of  10* 
mm  Hv'  i.H  ample  for  aluminum 
evaporation,  it  i.s  imtiortant  that  a 
sy.stem-to-uulb  seal  be  able  to  attain 
thi.s  pressure.  This  is  not  an  e.\- 
tremely  hijrh  vacuum  so  con.se- 
quently  a  rim  .seal  develoi>etl  by 
atm<ispheric  pressure  on  a  rubber 
or  synthetic  material  is  suitable. 
This  [lermits  a  ma.ximum  o|>enin>r 
for  pumpinp  out  the  air  ami  con.se- 
quently  permits  lartre  pumps  to  be 
employed  to  produce  a  fast  vacuum 
cycle  prior  to  evaporation. 

Vacuum  pumps  of  almost  any  .size 
may  be  employed  dependiiiK  upon 
the  priK'ess  cycle  that  is  desired. 
For  fast  completion  the  diffusion 
jiump  may  be  bypassed  during  the 
rouKhinjr  cycle,  which  i>ermits  the 
diffusion  pump  to  remain  hot  and 
ready  for  work  at  any  time.  After 
a  short  period  of  rouphin>r.  the  final 
hijrh-vacuum  system  may  be  valved 
into  operation. 

The  aluminum  must  be  evapo¬ 
rated  through  a  cycle  by  first  slowly 
heatinir  the  material  to  dejras  it 
and  transfer  it  into  a  molten  state. 
Then  more  power  is  applied  until 
it  is  all  evaporated.  If  too  rapid 
heatinj?  takes  place  the  metal  has  a 
tendency  to  sputter  and  may  carry 
to  the  film  and  rupture  it.  The 
whole  interior  of  the  bulb  is  usu¬ 
ally  coated  with  the  metal  alonjr 
with  the  screen.  This  provides  a 
conductive  coatinir  over  the  bulb 
wall  surface  which  is  a  normal  re¬ 
quirement  in  a  tube. 

Machine  Method 

MiHlern  techniques  have  made 
volume  output  relatively  simple 
through  the  application  of  auto¬ 
matic  mechanized  e<iuipment.  Fig¬ 
ure  7  illustrates  a  rotary  evapiirat- 
intr  machine.  The  charjre  of  metal 
to  be  evaporated  is  attached  to  the 
electrical  terminals.  The  bulb  is 
inserted  in  the  port  over  these 
terminals.  .\s  the  machine  is  con¬ 
stantly  rotating,  at  a  predetermined 
point  the  port  is  opened  throujrh 
a  solenoid  valve  for  air  passajre 
throujrh  one  section  of  a  dual-pas- 
sajre  central  rotating'  valve  which  is 
connected  to  the  lar^e  mechanical 
vacuum  pump. 

The  evacuation  to  approximately 
■  10*  mm  Hp  pressure  is  fast 

I  less  than  1  minute  for  a  12<-inch 


FIG.  7  -  In  this  alumlnii*i  machin*.  aoch  tub*  position  has  a  sspatats  dllfuslon 
pump  and  slsctrically  opsralsd  rouqhinq  and  bypass  vaWss.  Mochanical  backsr 
pump  at  Isil  connscts  through  a  rotating  iolnt 


picture  tube  bulb  i  and  |K‘rmits  cut¬ 
ting  in  the  hiirh-vacuum  system 
throuy'h  so'enoid  valve  action  aiul 
feeding  through  the  other  tnirtion 
of  the  dual-passaire  central  rotatinjr 
\alve.  This  hiK'h-vacuum  .system  is 
always  really  to  work  in  that  the 
oil  vapor  diffusion  pumps  are  al¬ 
ways  hot  and  ready  for  action  any 
time  they  are  introduced  into  the 
cycle. 

Kach  port  carries  its  own  dif¬ 
fusion  pump  which  feeds  into  a 
common  manifold  which  in  turn  is 
attached  to  a  mechanical  roujfhinjf 
|)ump.  Then  there  is  a  perils!  of 
pumpinir  to  brinjr  the  pressure  to 
the  suitable  evaporating  pressure. 
.At  this  time  the  electrical  terminals 
are  enerjfized  throuKh  commutator 
action  and  with  proirressive  watt- 
ape  input  the  complete  metal  evap¬ 
oration  cycle  takes  place. 

The  evaporation  cycle  lieinp  com¬ 
plete,  solenoid  valves  clo.se  off  the 
hiph-vacuum  system  and  oiien  a 
filtered  air  inlet  to  brinp  the  bulb 
back  to  atmospheric  pressure  .so 
that  it  may  lie  removed  from  the 
machine.  If  the  pressure  is  not  low 
enouph  in  the  rouphinp  stape  or  in 
the  cycle  of  metal  evaporation  a 
sensinp  control  will  automatically 
stop  the  rotation  of  the  machine. 

Removal  of  Membrane 

With  the  interior  of  the  bulb 
completely  aluminized  (except  for 
the  lower  cone  extension  or  the 
bulb  neck  which  requires  a  conduc¬ 
tive  coating  to  carry  the  anode 


potential  to  the  eUxtron  pun  area)  | 

the  tula*  is  ready  to  r«*ceive  the  con-  I 

ventional  hiph-temperature  bake  j 

so  that  all  volatiles  and  moisture  lie  I 

removed  as  fully  as  possible  prior  to  ! 

final  tube  evacuation. 

The  final  baking  temperature  is 
.’140  to  400  C,  depending  upon  the 
time  of  the  baking  cycle.  It  is  im¬ 
portant  that  the  organic  film  be 
thoroughly  removed  by  its  complete 
disinlepration  from  l»ehind  the 
metal  film.  Subsequent  electron 
bombardment  of  the  screen  area  i 

after  the  tube  has  been  finally  com-  i 

pleted  would  result  in  gas  relea.se  if  • 
the  film  had  not  been  completely  | 
removed.  It  is  an  oxidation  process  . 
principally  to  remove  the  film  and 
not  one  of  temjK'rature  alone.  For 
instance,  the  exhaust  or  final  evacu¬ 
ation  of  a  tube  pas.ses  the  bulb 
through  a  similar  heat  cycle  as  on 
the  final  bake,  but  the  air  has  tieen 
removed  and  there  is  no  disintegra¬ 
tion  of  the  film.  The  exhaust  heat 
cycle  cannot  replace  the  air  bake. 

The  finished  tube  requires  a 
normal  final  electrical  test  inspec¬ 
tion.  Omission  of  the  ion  trap 
makes  tube  tests  and  final  applica¬ 
tion  very  simple.  The  minimum 
light  output  is  raised  to  a  higher 
level  and  the  cathode  drain  in  elec¬ 
tron  current  is  lesseneil  with  con¬ 
sequent  improvement  in  tube  life. 

-Many  cases  of  operation  in  excess 
of  9,000  hours  have  I>een  entirely 
satisfactory,  with  no  ion  spot  indi¬ 
cated  and  the  electron  yield  still  in 
a  healthy  condition. 
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turirrtor.  f^kyatrg  it* ^nrtmrnt 
k  CtprpurutWH 
*  i4 ntMUt  huwrtta 

K*.M».NT  of  flow 

vfliK-iticM  hM.'<  jfenerally  in¬ 
volved  the  UM*  of  Mome  swhenie  that 
offera  im|M*(ian<-e  to  the  flow.  An 
<irifl«e  plate,  pitot  tula*  or  venturi 
■•Mtion  are  the  rommonly  encount¬ 
ered  device.s  of  thi*  nature.  These 
have  their  application  where  lost 
pressure  hea<l  is  not  intolerable  and 
where  flow  vehx'ities  are  sufficiently 
low  that  shiK'k  phenomena  are  no: 
exiierienced. 

Typical  of  this  latter  limitation  is 
the  ca.se  where  jcns  is  moving  at 
su|H*r.sonic  vehs’ities  jiast  or 
throiiyh  a  fixed  object,  or  a  |iroje<’- 
tile  is  moviriK  with  such  velocities 
through  a  relatively  motionless  kus. 
In  thisca.se,  the  formation  of  shts'k 
vsaves,  throuirh  which  there  are 
larye  pressure  trradieiits,  prevents 
the  use  of  means  of  flow  measure¬ 
ment  that  rely  upon  ttas  pressure  as 
a  source  of  intellittence. 

SIcctronic  Sytiem 

\  union  of  radar,  ionization  and 
ehs-trometer  techniques  to  the  field 
of  tliiid  dynamics  has  resulted  in 
some  success  in  the  solution  of  this 
(iroblem.  Thus  far,  tests  have  been 
conlinetl  to  subsonic  velis-ities  be¬ 
cause  of  the  ease  with  which  these 
may  be  prisliiced,  however,  the 
principle  beiiijf  proven  is  not  af¬ 
fected  by  s|s-ed  relative  to  that  of 
souiui  and  its  extension  to  all  ve'is-i- 
ties  is  conceivable. 

Fiyure  1  shows  the  basic  ele¬ 
ments  of  the  nieasiirinvr  system.  If 
some  means  of  ionization  produces 
a  cloud  of  ions  at  a  predetermineil 
IMiint  in  the  flow  ini'  itas  ,ind  the  ion 
cloud  is  timi'd  in  its  transit  ladween 


riG.  I  Softic  prmopU  ot  th*  inttru 
m*nl  lDvokv»«  cr*otlon  ol  an  Ion  cloud 
la  Iho  aot  ftiroom  which  it  dttoclod 
downttroam  and  ltd  to  o  vidoo  amph 
(lor  and  tuccoodinq  tiagtt 


dttoctod  pulto  to  tnqqtr  th»  spark  qontrator  to  produco  anolhor  ion  cloud 


Gas-Flow 


I  M-fiil  ill  "as  sMitlirsis  ami  rliriniral  flflils.  this  iiistriiinrnt 
im*asiin‘s  th*-  ratr  of  (low  ot  air  or  "as  ovrr  a  ran"!*  from  l2() 
iniirs  |M‘r  hour  to  t0<(  inpli  without  iiitroiiiiriii"  forri"ii 
mattiT  into  thr  sv.ipm.  It  iiipasiin's  the  transit  tiinr  of  an 
ion  rloini  in  thr  "as  over  a  known  ili'-tanrr 


the  |ioint  of  formation  and  a  de¬ 
tection  station,  then  the  iras  velocity 
IS  measured  direi'tlv. 

The  essentials  of  this  system  are 
that  the  time  involved  in  |iroducinvr 
the  ion  cloinl  must  be  short  as  com- 
luireii  with  the  transit  time  U-tvveeii 
stations;  the  yas  vehn-ity  beiny 
measureil  must  be  larye  as  com¬ 
pared  to  dilTusion  vehn-ity  so  that 
the  character  of  the  ion  pulse  is  not 
lost;  the  density  of  ionization  must 
lu'  sutliciently  hiyh  so  that  the  ion 
siynal  may  be  ditTereritiated  from 
all  noises  generated  within  the  sys- 
tern;  the  time  of  colbvtion  of  ions 
of  the  nseiviny  station  must  b«> 
short  as  comiuired  to  the  transit 
time;  and  the  (ihase  shift  throuyh 
the  ami»litier  must  lw‘  neyliyible  as 
comptired  to  the  transit  time. 

Feedback  connections  U-twee!; 


the  output  of  the  amplifier  and  the 
ioni/iny  means  are  shown  in  Fiy.  1. 
This  proviih‘.s  a  recycliny  system 
whost-  repetition  freiiuency  is  a 
linear  function  of  yas  veliK'ity  and 
any  minor  iwrturbations  in  the 
transit  time  are  inteyrated  and 
averayeil. 

In  Fiy.  2  a  blivk  diayram  is 
shown  of  the  elements  of  a  success¬ 
ful  flow  meter  of  this  type. 
simiile  spark  yaii  is  installed  in  the 
test  section  of  a  small  wind  tunnel 
capable  of  prisluciny  velivities  in 
excess  of  lllit  miles  per  hour.  Lo¬ 
cated  a  fixed  distance  downstream 
from  this  spark  yap  is  a  oaxial  col¬ 
lector  arranyemeiit  of  electrisles 
which  serves  as  an  ion  colltH'tor. 

The  maynitude  of  the  collected 
siynal  realized  across  a  lo-meyohm 
in[>ut  resistor  in  the  viileo  amplifier 
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This  was  solved  by  the  brute-foree 
type  of  circuit  shown  in  Fig.  3.  The 
interstaire  voUaftes  are  shown.  It 
will  l>e  noted  that  two  hitth-ttain 
stajres  feed  cathode  followers  that 
act  as  impedance  transformers. 
The.se  cathode  followers  offer  mini¬ 
mum  loading  on  the  previous  high- 
jrain  stajre  and  .serve  as  low-imped¬ 
ance  drivinR  sources. 

A  six-volt  lead  cell  is  used  as  a 
source  of  filament  supply  to  elimi¬ 
nate  60-c-ycle  pickup  in  the  input 
sta)fe.  The  power  Kain  ia  approxi¬ 
mately  120  db  at  a  bandwidth  in  ex¬ 
cess  of  half  a  mcKacycle.  The  rest 
of  the  circuitry  is  straiKhtforward 
and  involves  amplification  of  the 
differentiated  pulse,  with  low-im¬ 
pedance  drive  on  the  screen  of  the 
oscillator  tube  that  is  connected  to 
a  television  power-supply  type  reso¬ 
nant  transformer. 

The  variable  Kas  velocity  through 
the  wind  tunnel  is  controlled  by  the 
blast  gate  on  the  outlet  of  a  turbo 
compressor,  (las  velocities  as  low 
as  20  miles  an  hour  and  in  excess 
of  100  miles  an  hour  have  been 
measured  by  this  system.  Below 
20  miles  an  hour  the  character  of 
the  ion  pulse  is  lost  appreciably  due 
to  radial  and  axial  diffusion  and 
recombination. 
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Improvements 

Since  the  development  of  this 
device  is  directed  toward  its  ulti¬ 
mate  use  at  supt'rsonic  velocities, 
the  elimination  of  the  spark  gap 
Irecomes  necessary.  The  pre.sence 
of  the  spark  electrodes  in  the  flow¬ 
ing  gas  at  supersonic  velocities 
would  cause  intolerable  shock  lines 
with  conse<|uent  flow  disturbance, 
and  thus  a  means  of  producing  ion¬ 
ization  without  phy.sical  eml>odi- 
ments  is  necessary.  Investigations 
are  going  forward  along  this  line. 

Ionization  could  be  achieved  by 
particles  from  radioactive  .sources, 
but  these  do  not  lend  themselves 
readily  to  pulse  operation  and 
therefore  electron  beams  are  I>eing 
investigated.  Electrons  are  cho.sen 
over  x-rays  because  of  their  higher 
si)ecific  ab.sorption  in  the  gas.  The 
elwtron  Ijeam  is  being  produced  by 
a  linear  accelerator  of  the  resonant 
cavity  type.  Energies  of  the  order 
of  100  kilovolts  at  a  peak  current 
level  of  10*  amperes  are  desirable 
for  the  present  application. 


Continuoui  indication  ol  air  ipood  is  prosidod  by  borinq  Iho  coUoclod  siqnal  iood 
back  and  triqqsr  Iho  spark  qonoralor.  Air  flow  in  tho  wind  tunnol  shown  oboos  is 
irom  riqhl  to  loll 


is  of  the  order  of  1  millivolt.  The 
ion  pulse  duration  is  of  the  order  of 
a  hundred  micro.seconds. 

The  output  of  the  video  amplifier 
at  a  level  of  approximately  10  volts 
operates  a  pair  of  asymmetrically 
biased  trigger  tultes  that  produce  a 
.square  wave  front  at  a  predeter¬ 
mined  signal  level  above  a  zero  ref¬ 
erence.  This  is  differentiated  and 
clipped  to  feed  the  pulse  amplifier, 
the  oscilloscope  and  the  frequency 


meter  as  shown  in  F'ig.  2. 

The  pul.se  amplifier  keys  the 
screen  circuit  of  the  spark  gener¬ 
ator  which  priKluces  another  cloud 
of  ions.  The  fixed  distance  is  one 
foot,  and  the  repetition  rate  gives 
gas  velocity  directly  in  feet  per 
.second. 

The  video  amplifier  must  have 
broadband  characteristics  as  well 
as  work  with  input  currents  ap¬ 
proaching  the  electrometer  range. 
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A  Gated  Beam  Tube 


Sharply  rlertron  iH'ani  |>a!<s«*!'  throii^'h  tno  oonln>l  ea<’h  of  whirh  has 

iiiiiiMially  aioi  linear  traii>^ffr  rhararteriHlie.  Tube  is  especiall)  well  suited  for  use  in 

f-in  limiter-di.-eriininator  eireuils,  as  a  syne  separator  or  as  a  square-wave  venerator 


WHKN  A  SHARFl.Y  rOCl'SEU  elw;- 
tron  emariHtinK  from  m 

n»rrow  openinK  in  a  solid  posi¬ 
tive  elevtrfsle,  is  throwm  aRainst 
a  control  irrid  which  is  followed 
hy  an  anode,  unusually  sharp 
transition  between  cutoff  and  hiRh- 
plate-current  conditions  may  be  ex- 
pe«-ted.  Transconductances  of  sev¬ 
eral  thousand  micromhos  |>er  ma  of 
anode  current  can  lie  realized,  and 
hitther  slopes  up  to  the  point  of 
anisle  current  instability  can  lie  ob¬ 
tained  under  lalsiratory  conditions. 
Fiirure  I A  is  a  drawing  of  a  tube 
usinR  the  principle. 

The  tulle  was  oriKinally  develo|>ed 
as  a  result  of  a  search  for  a  sinirle- 
tube  f-m  limiter-discriminator  with 
a  minimum  of  com|Kinents;  but,  as 
is  often  the  case  in  such  a  sfiecifio 
search,  other  applications  have  lieen 
found  in  which  the  unusual  charac¬ 
teristics  of  the  trated  lieam  tulie  can 
Ik*  used. 

Characterittics 

The  most  im|Kirtant  feature  of 
the  tcatiHl  iM'am  tulH*  is  the  step- 

ThU  ArtU’lt'  H  «in  m 

At  1S»4!»  NatUmal  KS«-«  tronU'ii  Cnnirr- 

e'lu’#*  Th**  o<«nf»*nnt  **  phin  r  hUI  app^mt 

III  this  N  A  # 


12 


By  ROBERT  ADLER 

Hetteonh  li*  purtmfnt 
Xentth  Hadio  i'orporatum 
Chtcaoog  UlinotM 


shajied  control  characteristic  of  its 
tirst  ttrid,  as  shown  in  FiK-  2.  In 
response  to  a  ttrid  potential  which 
changes  from  negative  to  positive 
I  left  to  ritfht  in  the  oscilloRram), 
the  plate  current  rises  abruptly 
from  zero  to  a  sharply  defined  maxi¬ 
mum  level.  No  further  chanRe 
occurs  in  the  plate  current,  no 
matter  how  stronRly  positive  the 
ttrid  may  ro. 

The  tube  contains  a  second  con¬ 
trol  Rrid  which  has  similar  proper¬ 
ties;  if  it  is  made  stronRiy  neRative, 
the  plate  current  is  cut  off.  Over  a 
narrow  ranRe  of  potentials  in  the 
vicinity  of  zero,  the  second  control 
Rrid  acquires  control  over  the 
heiRht  of  the  platform  to  which  the 
plate  current  may  rise.  If  the 
second  control  Rrid  is  made  stronRiy 
positive  it  also  loses  control  over 
the  plate  current,  which  can  never 
rise  lK*yond  a  predetermined  level. 

FiRure  IR  shows  .schematically 
the  ojieration  of  a  Rated  beam  tube 
in  one  of  its  early  experimental 
forms.  On  the  left  the  Rate  or 


control  Rrid  is  open;  the  potential 
in  the  vicinity  of  the  Rrid  may  be 
quite  close  to  zero,  forcinR  the  elec¬ 
trons  to  move  very  slowly,  but  if 
the  beam  is  accurately  aimed  and 
the  balance  between  beam  current 
and  accelerator  voltaRe  is  correctly 
chosen,  most  electron.s  will  travel 
alonR  substantially  straiRht  lines 
and  pass  throuRh  the  Rrid. 

On  the  riRht,  the  Rrid  voltage  has 
been  made  a  few  volts  more  nega¬ 
tive.  A  few  electrons  may  have 
starte<l  the  trend  by  turning  back 
in  front  of  the  grid;  in  doing  so 
they  increased  the  space  charge  and 
made  others  turn  around,  until  an 
avalanche  of  desertions  from  the 
main  stream  blocked  the  path  en¬ 
tirely.  Becau.se  most  of  the  space 
charge  is  concentrated  in  the  center 
of  the  beam,  most  of  the  returning 
electrons  diverge;  like  the  spray 
from  a  fountain,  they  fall  back  but 
they  miss  the  small  opening  from 
which  they  came. 

To  obtain  high  transconductance, 
electrons  should  approach  a  control 
grid  head-on;  no  uncontrolled  frac¬ 
tion  of  their  kinetic  energy  must 
Ih*  .squandered  on  lateral  motion. 
But  electrons  approaching  the  grid 
head-on,  if  they  are  rejected,  will 
return  along  the  same  line.  In  tubes 
of  conventional  construction  they 
would  come  near  the  cathode,  in¬ 
creasing  the  space  charge  there, 
reducing  the  outgoing  current  and 
flattening  the  control  characteristic. 
In  the  gated  beam  tube,  however, 
their  chances  of  finding  their  way 
back  through  the  narrow  opening  in 
the  accelerator  are  small,  especially 
because  of  the  concentration  of 
sp.ace  charge  in  the  thin  beam. 

The  static  characteristic  of  a 
simple  gated  beam  tube  is  shown 
in  Fig.  3.  Such  a  tube  may  well 
serve  as  limiter  or  clipper.  To  make 
it  perform  the  additional  function 
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of  a  discriminator,  a  second  control 
Krid  is  needed.  Because  the  elec¬ 
tron  l)eam  arrives  at  the  plate  of 
Fijf.  IB  in  the  form  of  a  thin  sheet, 
a  slot  cut  into  this  plate  may  serve 
as  the  startinK  point  for  another 
Kated  beam  system,  us  indicated  in 
Fig.  1C.  Early  experimental  tubes 
were  built  in  this  manner,  with 
various  grounded  focusing  elec¬ 
trodes  added  on  the  sides  to  keep 
the  beam  from  .spreading. 

Later  it  was  found  that  much 
more  uniform  tubes  could  be  made 
by  combining  a  separate  electron 
lens  with  the  second  slot.  F'igure 
II)  shows  a  cross-section  of  the 
final  laboratory  model  after  which 
the  final  production  type  6BN6  was 
patterned.  The  focus  electrode,  to¬ 
gether  with  the  first  accelerator 
slot,  forms  an  electron  gun  which 
projects  a  thin  sheet  stream  upon 
the  first  control  grid.  The  curved 
.screen  grid,  together  with  the 
grounded  lens  slot  and  aided  by  the 
slight  curvature  of  the  first  control 
grid,  refocuses  the  beam  and  pro¬ 
jects  it  through  the  second  acceler¬ 
ator  slot  upon  the  .second  control 
grid.  This  grid  and  the  anode 
which  follows  are  enclosed  in  a 
shield  l)ox.  Focus,  lens  and  shield 
electrodes  are  internally  connected 
to  cathode.  The  assembly  fits  into 
a  7-pin  miniature  tube  envelope. 

With  6(t  volts  on  the  accelerator, 
the  cathode  current  is  about  5  ma, 
of  which  slightly  over  3  ma  can  be 
switched  to  the  anode.  Zero  poten¬ 
tial  on  the  first  control  grid  per¬ 
mits  nearly  full  plate  current  flow; 
slightly  over  two  volts  of  negative 
bias  proiluces  cutoff.  The  position 
of  the  lower  and  upper  knee  of  the 
second  control  grid  depends  on  the 
anode  voltage,  since  these  two  elec¬ 
trodes  have  triode  characteristics 
with  respect  to  each  other. 

If  the  control  grids  are  driven 


FIG.  2  -Static  cbaractariatic  eacUloaraB 
ol  *impU  oolod  booiB  tub* 


positive  they  will  draw  current,  but 
they  cannot  draw  more  than  their 
proportionate  share  of  the  total 
beam  current.  With  60  volts  on  the 
accelerator,  the  current  to  either 
control  grid  levels  off  at  about  500 
microamperes.  It  is  therefore  quite 
permissible  to  drive  the  grids  posi¬ 
tive,  without  incurring  any  danger 
of  overloading  the  tube  or  damping 
the  driving  circuits  too  much.  This 
feature  is  fre<iuently  u.seful. 

Limiter  and  Discriminator 

Perhaps  the  most  straight¬ 
forward  of  all  applications  is  the 
use  of  the  gated  beam  tul>e  as 
limiter  only.  Figure  4R  shows  the 
circuit.  The  arrangement  looks  like 
a  linear  amplifier,  and  its  limiting 
properties  are  entirely  due  to  the 
plate  current  characteristic  shown 
in  Fig.  ,3.  The  optimum  bias  (about 
1  or  2  volts)  corresponds  to  the 
center  of  the  steep  part  of  this 
curve,  and,  in  operation,  this  bias 
should  remain  fixed.  The  control 
grid  should  be  returned  to  ground 
through  a  low  d-c  resistance,  pref¬ 
erably  a  coil,  h'igure  4A  shows  the 
plate  current  for  signals  from  1  to 
30  volts  applied  to  the  first  grid. 
Limiting  occurs  instantaneously 
without  the  use  of  energy  storage; 
nothing  is  carried  over  from  one 
cycle  to  the  next.  This  type  of  limit¬ 
ing  is  helpful  in  the  suppre.ssion  of 
impulse  noise  and  adjacent  channel 
interference. 

The  second  control  grid  of  the 
6BN6  is  not  needed  for  straight 
limiting.  To  obtain  the  largest  out¬ 
put  amplitude,  it  should  be  con¬ 
nected  to  the  plate.  If  limiting  at 
the  smallest  possible  input  signal 
is  more  important,  while  some  out¬ 
put  amplitude  can  be  sacrificed,  the 
second  control  grid  is  grounded. 

Figure  5A  shows  the  6BN6  as  a 
limiter-discriminator  for  frequency- 


modulated  signals.  Thi.s  circuit, 
long  known  for  conventional  con¬ 
verter  tubes’**,  involves  the  use 
of  space  charge  coupling,  which 
is  not  regarded  as  a  useful  tool. 

With  the  6BN6,  the  first  con¬ 
trol  grid  serves  as  limiter  grid. 
Biased  near  the  mid-point  of  its 
control  characteristic,  it  passes  the 
beam  during  positive  half-periods 
of  the  applied  signal  and  rejects  it 
during  negative  half-periods.  The 
chopped  electron  beam  then  goes 
through  the  second  accelerator  and 
forms  a  periodically  varying  space 
charge  in  front  of  the  second  con¬ 
trol  grid.  By  electrostatic  induc¬ 
tion  (space-charge  coupling),  a 
periodic  charging  current  (about  15 
microamperes  per  megacycle)  is 
produced  in  the  ground  return  of 
the  second  control  grid.  Across  the 
tuned  circuit  inserted  between  this 
grid  and  ground  (the  quadrature 
circuit),  approximately  5  volts  of 
a  sigtial  which  lags  the  input  volt¬ 
age  on  the  first  control  grid  by  90 
degrees  is  developed  if  the  guadra- 
ture  circuit  is  at  resonance. 

We  may  now  think  of  the  two 
grids  as  gates  which  open  and  close 
periodically,  the  second  gate  lag¬ 
ging  behind  the  first.  The  beam 
can  reach  the  plate  only  when  both 
gates  are  open;  plate  current  flow 
starts  with  the  delayed  opening  of 
the  second  gate  and  ends  with  the 
closing  of  the  first. 

Modulation  of  the  frequency  of 
the  applied  signal  results  in  a  cor- 
resiM)nding  variation  of  the  phase 
.shift  between  the  two  grids.  This, 
in  turn,  varies  the  length  of  the 
Iieriod  during  which  plate  current 
can  flow,  as  illustrated  in  F'ig.  5B. 
A  demodulated  signal  ap|)ears  in 
the  plate  circuit. 

Figure  5C  shows  a  typical  dis¬ 
criminator  response  for  an  f-m 
receiver  with  10.7-mc  center  fre¬ 
quency.  The  most  conspicuous  dif¬ 
ference  between  this  curve  and  the 
one  for  a  conventional  discrimi¬ 
nator  lies  in  the  absence  of  any 
.sharp  curvature  at  frequencies  be¬ 
yond  the  range  of  normal  signal 
deviations.  This  proi)erty  aids  in 
making  the  receiver  easier  to  tune; 
it  also  provides  improved  adjacent- 
channel  selectivity,  as  was  first 
shown  by  1.  Plusc*  in  1947. 

One  of  the  important  character¬ 
istics  of  an  f-m  detector  is  its  abil- 
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no.  4  Th«  ga)*<l  b«oin  iub«  will  pro- 
duc*  Um  ahowm  wavclorm*  (A)  when 
u«*d  la  Ih*  circuit  thown  It) 


ity  lu  BuppreM  amplitude  modula¬ 
tion.  The  Kated  Iream  tuU-,  when 
working  aa  limiter  only,  flurpaiMes 
the  ArmatronK  Rrid-biaa  limiter  in 
thia  rea|>eet,  even  at  low  modulation 
fre<|uenciea  where  the  ((rid-bias 
limiter  ia  not  yet  hamjrered  by  ita 
time  ronatant. 

In  the  limiUT-diarriminator  cir¬ 
cuit,  th«*  Kated  lieam  detector  can¬ 
not  do  quite  aa  well  laicauae  the 
audio  output  ia  taken  directly  from 
the  anode,  ao  that  amplitude  modu¬ 
lation  may  alip  throuKh  aa  a  reault 
of  apurioua  plate-lamd  detection. 
Thia  tendency  ia  minimized  by  care¬ 
ful  adjuatment  of  the  limiter  (reid 
biaa,  normally  determined  by  the 
cathode  reaiator.  When  thia  pre¬ 
caution  i»  obaervtMl,  the  a-m  aup- 
preaaion  compared  favorably  with 
that  of  other  f-m  detectors  in  com¬ 
mercial  u.ae.  The  Kated  beam  de¬ 
tector  apiieara  to  have  the  iHlge  in 
the  auppreaaion  of  ignition  inter¬ 
ference  where  other  circuits  are 
burdened  by  time  constants. 

To  obtain  performance  equiva¬ 
lent  to  that  of  a  balancinl  di.acrimi- 
nator,  the  plate  current  should  not 
change  when  a  center-tuned  signal 
ia  suddenly  applied  or  removed.  In 
obtaining  this  balance,  the  bias  on 


the  second  control  grid  ia  the  de¬ 
termining  factor,  though  plate  sup¬ 
ply  voltage  and  resistance  values 
have  some  influence.  The  tube  is  so 
designed  that  the  bias  voltages  re¬ 
quired  for  both  grids  are  equal  so 
that  only  a  single  cathode  resistor 
is  needed. 

The  bandwidth  of  the  usable  por¬ 
tion  of  the  discriminator  curve  is 
proportional  to  the  bandwidth  of 
the  ipiadrature  circuit.  Higher 
L/C  ratio  in  thi.s  circuit  results  in 
a  broader  curve.  Further  broaden¬ 
ing  can  Ije  obtained  by  damping  the 
((uadrature  circuit  but  this  results 
in  somewhat  impaired  audio  output 
and  pfKirer  a-m  suppression. 

Increasing  Bandwidth 

Figure  5 A  shows  the  anode  by¬ 
passed  to  ground  for  the  intermedi¬ 
ate  friMjuency  which  is  applied  to 
the  limiter  grid.  If  a  small  resist¬ 
ance  is  in.serted  between  ancsle  and 
bypass  capacitor,  i-f  voltage  ap- 
IK-ars  on  the  aniKle,  and  through 
the  intereh*ctrode  capacitance  be- 
tw*H‘n  an<Kie  and  <|uadrature  grid  it 
is  also  coufiled  into  the  (piadrature 
circuit.  The  phase  relations  are 
fortunate  so  that  this  contribution 
aids  in  driving  the  quadrature  cir¬ 
cuit,  already  energizetl  by  space- 
charge  coupling.  At  the  same  time, 
however,  it  must  be  rememl>ered 
that  the  capacitance  from  quadra¬ 
ture  grid  to  atiiMle  is  part  of  the 
total  tuning  capacitance  of  the 
(|uadrature  circuit.  There  is  now  a 
resistance  in  aeries  with  thia  capac¬ 
itance  so  that  the  circuit  is  damped. 

Thus,  insertion  of  a  small  series 
resistor  (tbM)  to  1,(X)0  ohms)  into 
the  anode  lead  has  two  elTects:  it 
damps  the  quadrature  circuit,  but 
it  al.so  supplies  more  energy  to  it. 
As  a  consequence,  the  voltage 
across  the  quadrature  circuit  may 
stay  constant  or  even  rise  while  the 
bandwidth  is  increa.sed.  (to<Hl  audio 
output  and  improved  a-m  suppres¬ 
sion  are  the  result. 

The  chtipiH'd  electron  beam  which 
drives  the  (piadrature  grid  already 
carries  an  amplitude-limited  signal. 
The  voltage  induced  on  the  quadra¬ 
ture  grid  is  therefore  substantially 
constant  from  about  one  volt  signal 
input  up  to  perhaps  fifty  or  more. 
In  practice,  a  small  drop  in  the 
quadrature  voltage  at  higher  input 
signals  is  caused  by  narrowing  of 


the  beam  in  the  6BN6  at  high  posi¬ 
tive  limiter  grid  voltages.  This  is 
harmless  as  long  as  stray  coupling 
between  the  two  grids,  or  between 
the  tuned  circuits  connected  to 
them,  is  carefully  avoided.  Residual 
coupling  will  show  up  most  at  high 
input  levels. 

The  internal  capacitance  between 
the  two  grids  of  the  6BN6.  or  be¬ 
tween  first  grid  and  anode,  is  less 
than  0.(Xt4  •luf.  The  plate  bypass 
capacitor  is  normally  made  of  such 
a  size  that  it  provides  the  corriH.t 
amount  of  de-emphasis. 

The  audio  output  which  can  be 
obtained  with  low  distortion  is 
largely  a  function  of  the  plate  sup¬ 
ply  voltage.  In  f-m  receivers  where 
the  highest  available  well-filtered 
voltage  is  about  80  volts,  4.5  volts 
rms  are  obtained  for  full  deviation 
(75  kc  at  10.7  me.)  In  intercarrier 
sound  in  television  receivers,  where 
at  least  twice  as  much  plate  supply 
voltage  can  lie  expected,  15  volts 
rms  for  full  deviation  (25  kc  at  4.5 
me)  is  normal.  This  latter  output 
is  enough  to  omit  the  usual  audio 
stage  and  go  directly  into  the  power 
tulje.  The  input  voltage  for  the 
0HN6  can  be  derived  from  the  first 
video  stage  so  that  the  entire  .sound 
channel  is  reduced  to  two  tubes  and 
two  tuned  circuits. 

For  signal  levels  of  one  v(»lt  or 
more,  the  audio  output  remains  sub¬ 
stantially  con.stant.  In  this  respect, 
the  gated  l)eam  detector  acts  very 
much  like  the  conventional  combina¬ 
tion  of  grid-bias  limiter  and  double¬ 
diode  di.scriminator. 

The  gated  beam  f-m  detector  is 
adjusted  by  tuning  the  quadrature 
circuit  for  maximum  audio  output 
on  an  f-m  signal  of  the  correct 
intermediate  frequency. 

The  loading  which  the  6BN6  pre¬ 
sents  to  an  input  circuit  varies  with 
the  signal  level.  With  normal  bias, 
loading  is  negligible  for  small  sig¬ 
nals  up  to  limiting  level  (about 
one  volt).  Then  the  load  resistance 
drops,  g(H>s  through  a  minimum  of 
about  20,0(M)  ohms  at  two  to  three 
volts  signal,  and  finally  ri.ses  again 
toward  infinity.  This  l)ehavior  is  a 
con.sequence  of  the  flat  grid  current 
characteristic  mentioned  previously. 

Use  as  Sync  Clipper 

The  step-function-like  character¬ 
istics  of  the  6BN6  make  it  an  excel- 
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lent  tool  for  the  ta.sk  of  .nepa rating 
the  s>'nc  pulses  from  the  picture 
content  in  a  composite  video  signal. 
Figure  6  shows  the  simple  circuit 
required  for  this  purpose  and  illus¬ 
trates  the  waveforms  involved. 

The  composite  video  signal,  with 
the  s>'nc  pul.ses  positive,  is  fed  to 
the  limiter  grid  through  a  large 
coupling  capacitor.  Grid  current 
flows  during  each  sync  pul.se. 
Across  the  grid-leak  resistor,  nega¬ 
tive  bias  builds  up  to  the  point 
where  only  the  sync  pul.ses  are 
capable  of  driving  the  tul)e  into  con¬ 
duction.  The  plate  current  itself 
is  limited  by  the  characteristics  of 
the  tube.  Across  the  plate  load  re¬ 
sistor,  therefore,  there  appear  nega¬ 
tive  voltage  pulses  of  constant 
amplitude  with  clean-cut  tops. 

Figure  6  also  shows  a  noise  spike, 
much  higher  than  the  sync  pul.ses, 
at  the  input  to  the  sync  clipper.  In 
the  plate  circuit,  this  spike  is 
clipped  off  at  the  same  level  as  the 


FIG.  i  Umiler .discriminator  d-cull  (A), 
cuTToa  showtnq  •lloct  ol  Iroausncy 
doTlation  on  plate  current  (low  (B),  and 
typical  diecrimlnator  retponte  to  i  m 
signal  haring  10.7  me  center  Inter¬ 
mediate  ire<iuency  (C) 


.sync  pulse  draws  the  maximum 
available  grid  current  of  about  500 
microamperes;  noise  pulses  can 
draw  no  more,  so  that  even  very 
large  noise  pulses  do  not  disturb 
the  grid  bias  any  more  than  moder¬ 
ate  ones. 

The  size  of  the  grid-leak  resist¬ 
ance  is  determined  by  the  required 
bias  according  to  the  following  con¬ 
siderations:  if  the  bias  is  allowed 
to  rise  too  high,  only  the  sync  pulse 
tips  remain  effective  in  producing 
plate  current  flow,  and  with  a  noisy 
signal  many  pulses  will  get  lost.  As 
the  bias  is  gradually  reduced, 
cleaner  pulses  are  produced  in  the 
output.  Eventually,  however,  pic¬ 
ture  content  appears  between  the 
sync  pulses.  To  obtain  optimum 
bias,  which  lies  between  these  two 
extreme  conditions,  the  grid  leak 
resistance  should  be  one  megohm 
or  slightly  less. 

The  second  control  grid  is  not 
used  in  this  circuit,  and  the  rules 
previously  given  for  limiters  apply 
here.  If  maximum  output  is  re¬ 
quired,  the  .second  grid  may  be  con¬ 
nected  to  the  anode.  I,ess  output 
but  cleaner  clipping  of  the  pulse 
tips  is  obtained  by  connecting  it 
to  ground  or  to  a  fixed  d-c  potential. 
It  is  also  possible  to  apply  a  gating 
signal  to  the  second  control  grid  in 
order  to  suppress  noise  between 
.sync  pulses,  or  for  the  purpose  of 
producing  a  control  voltage  for  syn¬ 
chronizing  the  horizontal  oscillator. 

The  input  voltage  to  the  sync 
clipper  should  be  between  20  and  80 
volts  peak  to  peak  of  composite 
video.  This  makes  it  possible  for 
the  6BN6,  with  its  2-volt  cutoff-to- 
top  range,  to  slice  a  small  section 
out  of  the  sync  pul.ses  which  them¬ 
selves  repre.sent  only  one  quarter 
of  the  total  video  signal. 

In  the  circuit  of  Fig.  6  the  sync 
pulses  are  extracted  from  the  plate 
load,  and  they  are  of  negative  polar¬ 
ity.  Because  in  the  gated  beam 
tube  the  total  cathode  current  stays 
constant  no  matter  what  voltage  is 
applied  to  the  grids,  the  accelerator 
current  drops  whenever  the  plate 
current  ri.ses,  and  it  is  possible  to 
derive  positive  sync  pulses  from  the 
accelerator.  Experience  has  shown 
that  it  is  practical  to  obtain  positive 
vertical  pulses  in  this  manner  with 
an  integrating  capacitor  connected 
from  accelerator  to  ground.  Hori- 


lub«  as  a  sync  cllppai 

zontal  pulses  are  l)est  derived  from 
the  anode;  fortunately,  the  balanced 
pha.se  detectors  used  in  most  hori¬ 
zontal  .sync  systems  will  work  with 
either  polarity.  The  6BN6  seems 
to  show  promise  as  a  slicer  in  pulse 
time  miHlulators  and  in  some  forma 
of  phase  mmlulators,  and  its  two 
grids  invite  uses  in  computer  coin¬ 
cidence  circuits.* 
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hlark  l(‘V(‘l  indrpt‘iid(‘iit  of  output  («>iu‘  ma^iitiidt*.  Kereiver  pii'ture  tube  is  hlarked  out 
during  rt‘nyiu'liroiii/ation  when  transmitter  signal  source  is  switched 
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Aa)NhTANT  W)l  lU'K  OK  ANNOY- 
^ANCK  to  the  television  viewer 
iH  the  tlip-rtuppinK  «>f  the  picture 
when  the  proirram  shiftn  from  one 
liirnal  source  to  another,  for  ex¬ 
ample,  when  the  station  switches 
from  network  to  haal.  If  the  misl- 
ulator  <lem‘rit)e<l  here  is  use<l.  the 
picture  simply  fades  out  durin/ 
resynch  ronizut  ion  and  returns 
smoothly  when  the  pns-ess  is  com¬ 
pleted. 

The  circuit  tiresents  several  other 
novel  and  interestiior  features.  For 
example,  it  accurately  lines  u|>  the 
l>edestals  atiid  hold.s  the  output  black 
level  at  a  prtsletermined  voltatre 
alatve  trround.  inilependent  of  the 
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FIG.  1  — The  Mcona.  lUlh  and  ttalh  eldao  slaqM  ar*  clomped  lo  a  d-c  tqIu*  durlnq 
the  inmrrol  Iramedlolelr  iollowtnq  equaUiinq  pulses 


output  sync  magnitude.  It  will 
maintain  a  constant  sync  in  the  out¬ 
put  rejrardless  of  sync  in|>ut  varia- 
tiiuis  over  a  considerable  ranRe. 
Other  minor  refinements  are  in- 
cIikUsI,  such  as  provision  for 
emerRency  o|>eration  should  the 
keyed  clamp  cir<  uits  fail.  ' 

The  bliK'k  and  circuit  diaRrams 
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of  the  m*>dulator  are  presented  in 
FiR.  1  and  Fir.  2  respectively.  De¬ 
tails  of  the  circuit  will  lie  descrilH*d 
with  reference  to  FiR.  2. 

Circuit  Details 

The  control  Rrids  of  the  second, 
fifth  and  sixth  video  staRes  are 
clamp«‘d  to  a  d-c  value  immediately 
folIowinR  the  fall  to  black  level  of 
each  sync  pulse.  This  stabilization 
is  accompli.she<l  by  a  keyed  clamp- 
inR  system  which  will  be  explained 
later. 

The  second  staRe  is  further  re- 
fine<l  by  a  series  clippinR  diode  in 
its  plate  circuit.  Thi.s  diode,  I’r. 
cuts  off  white  siRnals  which  would 
otherwise  overmodulate  the  carrier. 

.Amplified  sync  is  fed  into  the 
video  lineup  at  the  plate  of  The 
Rrid  bias  of  F.  is  controlled  by  a 
potentiometer  at  the  transmitter 
console.  When  the  video  source  is 
switched  at  the  con.sole,  all  com- 
l)osite  siRnals  pas.sinR  throuRh  1', 
can  1h*  cut  off.  Only  amplified  sync 
from  the  sync-.«tretch  staRe  pas.ses 
the  modulator.  Re<-eiver.s  are  then 
reprosluciriR  a  black  picture  and  will 
not  show  any  visual  effect  of  syn- 
chronirinR  with  a  new  siRnal. 
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FIG.  2.  Dothad  clrcl**  Indicat*  altsrnat*  positions  lor  clomp  diodss  lor  smsrfoncy  uss  whsn  signal  cannot  bs  clompod  duo  to 

srrors  in  siqnol  worslorm 


The  amount  of  sync  in  the  com¬ 
posite  signal  is  approximately  50 
fiercent  after  the  sync-atretchinj? 
.staife.  The  sync  is  negative  on  the 
irrids  of  I',  and  1'.  and  drives  from 
black  level  to  a  voltajre  below  the 
cutoff  of  the  parallel  807’s  leavint; 
only  the  i>ercentaife  of  sync  that  is 
desireri. 

Sync  Pulse  Formation 

Tubes  I',  throuifh  t’,.  constitute 
a  sync-separatinj?  and  pulse-form- 
inir  circuit  supplyinK  sync-stretch 
siKnals  and  Keneratinjr  pulses  for 
the  keyed  clampinK  system.  A  com¬ 
posite  siirnal  (sync  positive)  from 
the  plate  of  1’,  feeds  f,  and  sets  the 
il-c  on  sync  peaks  by  jfrid  rectifica¬ 
tion. 

The  remote  cutoff  characteristic 
of  the  6BA6  clipper  V,  insures 
that  all  the  sync  and  a  small  part 
of  the  video  is  pas.sed,  most  of  the 
video  beiny  clipiied. 

On  the  irrid  of  sync  is  neKa- 
tive  and  is  clipped  when  it  drives 
from  black  level  below  the  cutoff. 
The  keyed  clamp  V,.  holds  black 
level  at  a  constant  voltatre  on  the 
tube  characteristic  and  maintains 
the  amount  of  .sync  output  in  the 


plate  almost  constant.  The  clamp 
also  restores  the  low  frequencies  so 
that  no  vertical  .sync  will  be  lost. 

A  portion  of  the  output  of  is 
fed  throuirh  a  pulse-shaping  net¬ 
work  to  the  irrid  of  the  sync-stretch 
tulie,  The  correct  amount  of 
sync  supplied  to  I’*  is  just  enoujfh 
to  set  d-c  bias  by  Krid  rectification 
(.sync  is  positive)  on  the  peaks,  and 
yet  allow  black  level  to  come 
through  slightly  above  cutoff. 

The  part  of  the  amplified  .sync 
u.sed  for  sync  stretching  is  that  im¬ 
mediately  adjacent  to  black  level. 
The  sides  of  the  original  sync  pulse 
are  somewhat  sloping,  and  if  any 
section  of  the  sync  pulse  is  added 
for  sync  stretching  other  than  that 
next  to  black  level,  the  additional 
sync  will  appear  as  a  jog  in  the 
rising  side  of  the  sync  pulse.  In 
setting  the  pulse-forming  clamp 
level  care  must  l)e  taken  to  allow 
only  enough  sync  through  that 
will  l>e  completely  pas.sed  by  V’,. 

The  total  plate  output  of  V’»  is 
coupled  to  the  grid  of  V’„  (sync 
(wsitive),  where  d-c  bias  is  .set  by 
grid  rectification,  and  the  video  sig¬ 
nal  is  clipped  leaving  sync  pulse 
only.  The  sync  signal  is  amplified 


to  approximately  2U0  volts  and  the 
.sync  peaks  are  clipped  by  V* 

Nonlinear  DUiereniiator 

Positive  sync  peaks  are  impressed 
on  the  nonlinear  differentiator  at 
the  grid  of  Vu.  This  circuit  pro¬ 
duces  the  clamping  pulse  which  fol¬ 
lows  each  horizontal,  vertical  and 
equalizing  pulse.  The  coupling  cir¬ 
cuit  consists  of  a  22-p/if  capacitor 
and  a  240,()()()-ohm  grid  resistor 
which  return.s  to  .300  volts.  The 
grid  current  through  this  resistor 
holds  the  grid  at  zero  at  the  instant 
l>efore  a  pulse  ri.se  occurs.  The 
leading  edge  of  the  pulse  cau.ses 
grid  conduction  and  charges  up  the 
small  capacitor  quickly  with  the  re¬ 
sult  that  only  a  small  |>usitive  pip 
with  rapid  decay  to  zero  occurs. 

When  the  negative  excursion 
takes  place,  however,  the  grid  is 
driven  about  30  volts  negative  and 
immediately  commences  to  charge 
toward  •  300  volts  at  a  rate  de¬ 
termined  by  the  coupling  capacitor 
and  grid  resistor.  When  the  grid 
reaches  zero  volts,  grid  current  pre¬ 
vents  further  ri.se  and  the  voltage 
remains  constant  until  the  next 
pulse  when  the  cycle  repeats.  The 
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remiltiriK  irrid  voltaKi*  wave  ia 
ahown  on  the  arhematic.  Majfni* 
tude  of  the  neKative  derivative  it 
•everal  timea  the  irrid  cutf>fl  volt¬ 
age.  The  reault  in  the  plate  ia  a 
heavily  clip|>ed  (Muitive  pulae  and  a 
deeayinK  negativ.e  apike.  Tube 
aeta  d-c  by  grid  rectificatiun  and 
clipa  the  negative  apikea,  thua  pro¬ 
ducing  a  150-volt  delayed  pulae  for 
appliration  to  the  keyer  ( and 
Th).  Keyer  outputa  are  v<|ual  and 
op|»oaite  clamping  pulaea  from 
cathode  and  plate.  Several  valuea 
of  pulaea  are  n»H-ded  for  the  clampa 
and  are  obtained  from  the  tapa  ar¬ 
ranged  aymmetrically  about  the 
tula*. 

Clamp  Circuit 

K*|ual  and  op|H)flite  clamping 
pulaea  from  the  keyer  tula*  are 
aupplied  through  coupling  capaci- 
tora  to  each  clamping  bridge  circuit. 
Kei'auae  the  clamping  diiaies  and 
their  reaiat(»ra  are  connectwl  to 
grouiul  (through  a  level-determin¬ 
ing  |M)tentiometer)  at  only  one  point 
the  average  current  from  bridge 
circuit  to  the  |)otentiometer  ia  zero. 
Therefore  current  in  each  diiale  re- 
aiator  ia  eipial  to  that  in  the  other 
•licale  r«>aiat»»r  and  the  conntvtion  of 
the  two  reaiatora  ia  at  a  potential 
half  way  la-tween  the  iM)tential.a  at 
the  enda  of  the  bridge. 

During  clamp  pul.se  the  capaci- 
tora  are  charged  through  the  diodea 
ao  that  during  diode  cutoff  the  |h)- 
tential  at  each  end  of  the  bridge  ia 
e<|ual  and  of  oppoaite  polarity,  and 
equal  to  the  magnitude  of  the  clamp 
during  the  pulae.  but  decays  alightly 
during  nonconduction  of  the  diixie.s. 
The  amount  of  the  decay  i.a  deter¬ 
mined  by  the  value  of  the  coupling 
capacitors  and  the  reaiatora  in  the 
britige.  The  clamping  pul.aea  bring 
the  dimlea  into  conduction  b«H-au«e 
of  the  decay;  the  d-c  across  the 
bridge  ia  op|H>aite  and  almost  e<|ual 
to  the  aum  of  the  pulaea.  .\sauming 
titat  the  drop  across  each  diode  dur¬ 
ing  conduction  is  the  same  value, 
the  point  Iwtween  diodes  is  brought 
to  the  same  potential  as  the  setting 
on  the  control  |>ot. 

Output  Monitor 

The  output  monitor  provides  a 
means  for  examining  the  output 
signal  without  disturbing  that  sig¬ 
nal.  .\n  U-t’  network  divides  the 


output  signal  by  approximately  ten 
and  supplies  the  grids  of  two  paral¬ 
leled  12AL’7  sections.  By  coupling 
to  the  monitor  output  with  a  high 
value  capacitor  (1(K)  microfarads), 
the  low  frequencies  are  maintaineil. 
I’eak-to-peak  output  is  0.9  volt. 
The  actual  a-c  plate  loatl  is  the  75- 
ohm  terminating  resistor  at  the 
transmitter  control  console  end  of 
the  monitor  line. 

Emergency  Operation 

To  provide  for  oiieration  of  the 
modulator  when  the  clamp  circuit 
fails  or  when  the  signal  cannot  be 
clam|>ed  due  to  errors  in  waveform 
such  as  insufficient  sync  or  a  fore¬ 
shortened  back  porch,  a  peak  recti¬ 
fication  diotle  circuit  has  been  built 
into  the  chassis  near  each  keyed 
clamp  diode  in  the  video  amplifier. 
Moving  the  three  clamp  diodes  to 
the  emergency  tulie  sockets  I',/, 
V’»'  and  V’„'  removes  all  connection 
of  the  grids  to  the  corresponding 
keyed  clamp  circuits  and  connects 
to  these  grids  a  diode  which  con¬ 
ducts  on  sync  peaks. 

One  half  the  double  ditxle,  I',,', 
sets  the  bias  on  sync  peaks.  The 
other  half  acts  as  a  switch  connect¬ 
ing  the  grid  through  a  10-meg  re¬ 
sistor  to  —210  volts.  This  nega¬ 
tive  connection  forces  the  diode 
to  reitify  more  current  on  the 
|ieaks,  and  causes  changes  of  pic¬ 
ture  content  to  have  less  effect  on 
the  difference  in  level  lietween  ver¬ 
tical  and  horizontal  sync  peaks. 

At  the  grids  of  the  output  stage 
(V,  and  V’,)  sync  peaks  are  positive. 
The  plate  of  1„',  the  emergency 
diisle,  connects  to  the  grid.  The 
cathode  is  tied  to  the  keyed  clamp 
control  jmt.  The  other  diode  sec¬ 
tion  connects  the  grids  through  a 
10-meg  resistor  to  -e  300  volts  to 
eliminate  partially  the  effect  of 
picture  content  change.  Each  sync 
I>eak  causes  rectification  in  the 
lieak-.setting  diode,  enabling  the 
l>eak  d-c  voltage  at  the  modulator 
output  to  1h-  adjusted  to  the  correct 
oi>erating  |M)int. 

The  grid  of  is  left  open  except 
for  the  jieak-setting  diode  which 
conducts  on  positive  peaks  but 
leaves  the  grid-to-ground  resistance 
infinite  during  diode  nonconduction. 
Clipping  level  of  the  white  clipper 
diiHle  in  the  plate  circuit  of  T,  is 
determined  by  the  setting  of  the 


white  clipiier  potentiometer  at  the 
transmitter  control  console.  Peak¬ 
setting  diode  V'„  and  its  potentio¬ 
meter  control  the  ojierating  position 
of  the  wave  on  the  grid  character¬ 
istic  curve,  and  therefore  the  {>osi- 
tion  on  the  plate  characteristic 
curve.  The  plate  of  the  series  clip- 
(M-r  is  held  at  --  150  volts. 

When  white  spikes  in  the  video 
carry  the  diode  cathcsle  more  posi¬ 
tive  than  150  volts,  the  diode  cuts 
off.  sharply  clipping  the  spikes. 

Note  that  no  emergency  o|)era- 
tion  is  provided  for  the  grid  of  r,« 
Each  diode  section  of  I’,  conducts 
on  a  wave  peak;  diode  .section  -A 
conducting  on  video  jn-aks  and  sec¬ 
tion  H  tm  sync  peaks.  Plate  .A  then 
assumes  the  voltage  of  the  positive 
jM-ak  and  H  the  voltage  of  the  nega¬ 
tive  |>eak.  Voltage  from  .A  to  B  is 
the  peak-to-peak  voltage.  The  volt¬ 
age  at  the  {wtentiometer  deter¬ 
mines  the  potential  of  the  junctions 
of  the  bridge  resistor.s.  Therefore 
the  bridge  resistors  being  equal, 
the  midpoint  of  the  peak-to-peak 
wave  on  the  grid  is  set  at  the 
voltage  of  the  potentiometer. 

If  emergency  operation  is  re- 
(juired  because  of  faulty  clamp 
pulses,  it  is  necessary  to  prevent 
the  clamp  pulses  from  l>eing  trans¬ 
mitted  to  I’a  and  V .  and  yet  desir- 
alile  to  maintain  T,  and  V,  for  sync 
stretching.  For  comjilete  emerg¬ 
ency  operation,  I’,,  should  be  re¬ 
moved  when  the  three  clamping 
6AI-5  tubes  are  shifted  to  emerg¬ 
ency  positions. 

Control 

The  input  circuit  is  designed  so 
that  one  connector  is  available  for 
the  input  signal  and  another  for 
monitoring  the  input.  This  com¬ 
bination  of  resistors  and  a  poten¬ 
tiometer  gives  a  75-ohm  input  im- 
IK'dance.  When  the  monitoring  tine 
is  plugged  in.  R,  must  Ih*  discon- 
ntnrted  to  keep  input  impedance  at 
75  ohms.  The  far  end  of  the  moni¬ 
toring  line  is  also  terminated  by  75 
ohms. 

For  operation  under  ordinary 
cfinditions  the  output  of  the  modu¬ 
lator  is  controlled  by  the  video  gain 
control  at  the  transmitter  console. 
The  input  control  potentiometer  at 
the  modulator  chassis  is  set  for 
maximum  signal  input  to  the  first 
stage  grid. 


H 
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Time-Bridge  Photometer 


System  {►rovide??  "oimI  sensitivity  and  stability  anil  eliminates  inaccuracies  usually  intro¬ 
duced  bv  successive  stages  of  d-c  amplification.  Applied  to  astronomy,  the  photometer 
makes  a  \aluable  research  tool  out  of  a  relatively  inexjiensive  telescope.  The  time-bridge 
circuit  may  he  used  to  advantage  in  more  general  applications  of  d-c  amplification 
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The  need  f'OR  a  more  stable 
and  sensitive  photometer  led 
to  the  application  of  the  time-bridtre 
to  the  measurement  of  low  intensi¬ 
ties  of  illumination  such  as  those 
encountered  in  astronomical  pho¬ 
tometry. 

The  time-bridfre,  so  named  be¬ 
cause  a  small  change  in  time  is 
made  apparent  by  balancing  out  all 
except  this  change,  is  basically  the 
comparison  of  two  pulse  widths  by 
the  generation  of  one  pulse  whose 
width  is  the  difference  between  the 
widths  of  the  first  two.  The  fact 
that  light  is  basically  a  d-c  phe¬ 
nomenon.  when  measured  by  means 
of  phototul>es  now  in  existence,  has 
led  to  the  almost  universal  u.se  of 
d-c  amplifiers  for  the  measurement 
of  low  intensities  of  illumination.** 
Unfortunately,  d-c  amplifiers  have 
their  limitations  as  far  as  stability 
is  concerned,*  and  it  is  always  lack 
of  stability  that  limits  the  usable 
sensitivity  that  can  l)e  realized 
from  a  d-c  amplifier.  The  time- 
bridge  is  essentially  a  d-c  amplifier 
but  one  in  which  the  major  part  of 
the  amplification  is  obtained  in  the 
time-bridge  rather  than  by  succes¬ 
sive  stages  of  d-c  amplification. 

The  time-bridge  circuit  is,  of 
course,  not  limited  to  the  pho¬ 
tometric  application  described 
herein,  but  could  be  substituted  for 
many  d-c  amplifiers  where  high 
sensitivity  and  g<K>d  stability  are 
required. 

Block  Diagram 

Figure  1  shows  a  block  diagram 
of  the  time-bridge  photometer,  the 


time  bridge  it.self  consisting  of  the 
two  delay  gates  and  the  rocker 
arm.  Simultaneous  and  identical 
pul.ses  are  generated  by  the  two 
pul.se  generators  which  are  trig¬ 
gered  by  a  sinewave  voltage  from 
the  60-cycle  power  supply.  Thus, 
the  pulse  delay  times  of  the  two 
delay  gates  are  initiated  simultane¬ 
ously.  The  delay  time  of  one  gate 
is  fixe<l,  while  the  delay  time  of  the 
other  gate  is  a  linear  function  of 
the  intensity  of  the  light  falling  on 
the  phototube. 

The  rocker  arm  extracts  informa¬ 
tion  from  the  two  delay  gates  in 
the  form  of  a  single  positive  pulse, 
the  width  of  which  is  the  diflfer- 
ence  between  the  widths  of  the 
pulses  from  the  two  delay  gates. 
This  pulse  is  fed  to  the  amplifier 
and  is  of  sufficient  amplitude  to 
swing  the  grid  of  the  first  tube 


of  the  amplifier  from  cutoff  bias  to 
zero  bias.  The  negative  pulse  at 
the  plate  of  this  tube  is  inverted 
and  fed  to  the  grid  of  a  power 
tube  which  is  also  working  at  cut¬ 
off.  The  grid  of  this  power  tube 
is  also  swung  from  cutoff  to  zero 
bias  and  an  average  value  of  the 
pulse  appearing  in  its  plate  cir¬ 
cuit  is  read  on  a  milliammetcr.  The 
reading  of  this  average  plate  cur¬ 
rent  is  a  linear  function  of  the  in¬ 
tensity  of  the  light  falling  on  the 
phototube. 

The  function  of  the  coupling  am¬ 
plifier  between  the  phototube  and 
the  variable-delay  gate  is  to  con¬ 
vert  the  variable  d-c  voltage  output 
of  the  phototube  to  a  variable  re¬ 
sistance  which  can  swing  in  p<iten- 
tial  with  the  grid  of  the  last  tube 
of  the  variable  delay  gate  and  con¬ 
trol  its  delay  time  in  accordance 
with  the  intensity  of  the  light 
falling  on  the  phototube. 

Pulse  Generators 

Figure  2  shows  a  complete  sche¬ 
matic  diagram  of  the  time-bridge 
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phutometer.  The  4(K)-volt,  60-cycle 
KinrwMve  voltatr^  from  the  second¬ 
ary  of  the  power  fran«former  is 
converted  by  the  pulse  Kenerators 
into  neKMtive  pulsen  650  micro- 
iMs-ond*  wide.  Two  pulse  Keneraturs 
are  use<l  for  dtH-ouplin/  rea.HoriM 
only. 

If  only  one  pulse  jrenerator  is 
umhI,  the  delay  irntes  are  tied  t«e 
Kether  at  the  outputs  of  the  pulse 
ireneratorn,  and  this  prevent.*  the 
delay  jfates  from  o|M‘ratinir  inde- 
|*endently. 

The  pulse  irenerator  for  the 
standard  jfate  consists  of  r,4  and 
l',4,  and  the  pulse  Kenerator  for  the 
variable  gate  consists  of  V  ,  and 
I'  ,  In  each  of  these  pul.se  tjener- 
ators,  the  llrst  tul»e  is  cut  off  so  that 
it  will  selei't  the  (Hisitive  half  of  the 
incominir  sinewave  voltatre.  A  cer¬ 
tain  amount  of  clippiiiK  al.so  takes 
place  in  this  staire  This  half-wave, 
clipiieil  Voltage  is  differentiated  lie- 
tweeii  the  plates  of  1’,  and  the 
cathisles  of  l’„  and  T,  priHtiices  a 
sharp  netrative  pulse  from  this  dif¬ 
ferentiated  wave.  At  the  plate  of 
each  pulse  irenerator  then  there 
exists  a  sharp  negative  |>tilse  which 
IS  identical  in  wave  shape  and  ih- 
ctirs  at  the  same  instant  in  time  as 
the  pul.se  apiM-aniiK  at  the  plate  of 
the  other  pulse  irenerator.  These 


two  pulses  are  used  to  key  two  inde¬ 
pendent  delay  ir<ktes. 


fixed-Deloy  Gate 


The  fixed-delay  pate  consists  of 
I’u.  1’..,  f’u  and  Vu-  In  this  circuit 
R  and  C  are  the  delay-time  determ- 
ininir  elements.  The  delay  time  T 
can  lie  expressed  by  T  =  kiRC) 
where  k  de{>end.s  on  the  plate  re¬ 
sistances  of  the  t lilies  in  the  (rates 
and  their  associated  resistors.  In 
the  circuit  of  Fiir.  2,  k  _  0.25  and 
.so  the  delay  time  is  T  =  0.25 i/fO 
sei’ond. 

Since  the  irate  is  pulsed  every 
16  6  milliseconds  and  the  delay  time 
of  the  irate  should  not  exceed  this 
time,  R  was  chosen  as  5  mcKohms 
and  C  was  chosen  as  O.OI  micro¬ 
farad  itivinit  a  delay  time  of  12.5 
millisei'onds.  Tulie  I’, 4  with  its 
22-meirohm  plate  resistance  is  used 
to  bias  r.4  so  that  the  delay  irate 
will  not  run  freely,  r44  beinir  held 
in  a  cutoff  condition  when  the 
irate  is  neither  delayinir  nor 
beinir  pul.sed.  When  the  plate 
of  r.4  is  pulseil  neiratively,  I’.,  is 
cut  off  thus  initiatinir  the  delay 
time.  The  delay  time  continues 
until  ('  has  charired  throuirh  R 
sufficiently  to  rai.se  the  irrid  of  1'., 
to  the  point  where  it  can  airain  con¬ 
duct.  thus  endinir  the  delay  time.  .A 


negative  pulse  is  generated  in  the 
cathode  circuit  of  V’.4  and  a  po.sitive 
pul.se  is  generated  in  the  plate  cir¬ 
cuit  of  r.4.  The  width  of  each  of 
these  two  pulses  is  equal  to  the 
delay  time  of  the  gate. 


Variable-Delay  Gate 


The  variable-delay  gate  con¬ 
sists  of  r,.,  r..,  r»j  and  r„,  and 
this  gate  is  identical  with  the  fixed 
gate  except  that  R  is  replaced  by 
the  plate  resistance  of  r„.  If  the 
average  plate  resistance  of  r„  dur¬ 
ing  the  delay  time  is  5  megohms, 
the  delay  time  of  the  two  gates  will 
be  equal.  A  negative  pulse  will 
exist  at  the  cathode  of  r%»  which  is 
the  same  in  all  respects  as  the  nega¬ 
tive  pulse  at  the  cathode  of  and 
the  positive  pulse  at  the  plate  of  I’,, 
is  the  same  in  all  respects  as  the 
positive  pulse  at  the  plate  of  f'... 


The  Rocker  Arm 


.S'ow  consider  the  oiieration  of  n 
resistance  network  consisting  of 
two  resistors  connected  between 
the  cathode  of  I'.j  and  the  plate  of 
r.„  designated  in  Fig.  2  as  the 
riK-ker  arm.  Consider  sjiecifically 
the  jiotential  of  the  midjioint  of  this 
nx-ker  arm.  Both  delay  gates  are 
pul.sed  at  the  same  instant,  .so  the 
initiation  of  the  negative  tiul.se  at 


no.  1  Til*  voliax*  pulM  app«ona9  a1  th«  c*ol«r*o<  th«  rocker  arm  rooulanco  notwork  ha*  a  duration  ogual  to  the  dlMoronc* 
In  lonqth  o4  the  pul***  o*n*rat*d  by  lb*  two  delay  gate*  Independent  ol  amplitude 


ftbtucry.  1950— ELfCTHON  ICS 


Rmf  Ti*w  ol  •xp«rim«nlol  niod*l  oi  tima-brtdq*  pholomatar  Th«  S-ma  malar  may  ba  calibralad  In  light  units  U  dasiiad 


the  cathnde  of  ri4  occurs  at  the 
same  instant  as  the  initiation  of 
the  positive  pulse  at  the  plate  of 
I’m.  The  circuit  constants  have  been 
so  chosen  that  the  amplitudes  of 
these  two  pulses  are  equal,  the  one 
beinir  neKative  and  the  other  |X)si- 
tive.  At  the  initiation  of  these  two 
pulses  the  potential  at  the  center  of 
the  rocker  arm  will  not  change. 
However,  if  the  fixed  irate  ends  its 
delay  time  first,  the  ixttential  of  the 
cathode  of  rises  and  at  this  in¬ 
stant  (since  the  variable  irate  is 
still  delayinir),  the  potential  of  the 
plate  of  V.,  does  not  chanire,  and 
the  potential  at  the  center  of  the 
riK-ker  arm  rises  by  an  amount 
e<|ual  to  one  half  of  the  rise  in 
potential  of  the  cathixle  of  Tu. 

At  a  certain  time  later  when  the 
variable  irate  ends  its  delay  time, 
the  potential  at  the  plate  of  V., 
falls,  and  at  this  instant  there  is 
no  chanire  in  the  potential  of  the 
cathode  of  since  this  irate  is 
waitinir  for  the  next  set-pulse.  The 
center  of  the  rocker  arm  drops  at 
this  instant  and  the  positive  pulse, 
which  was  initiated  by  the  end  of 
the  delay  time  of  the  standard  irate, 
is  ended. 

Thus  at  the  center  of  the  nxker 
arm  there  exists  a  positive  pul.se 
who.se  width  is  the  difference  be¬ 
tween  the  delay  times  of  the  two 
delay  irates.  The  amplitude  is,  of 
course,  independent  of  the  width. 
The  amplitude  of  this  pulse,  as  fed 
to  the  irrid  of  l\,  is  sufficient  to 
swinir  this  irrid  from  cutoff  bias 
to  zero  bias.  It  is  neces.sary  that 
this  pulse  be  direct  coupled  to  all 


staKes  followinir  the  rocker  arm  be¬ 
cause,  if  it  is  capacitively  coupled, 
the  zero  voltaire  reference  level  is 
lost  and  the  amplifier  can  not  tell 
the  difference  between  a  positive 
pul.se  of  short  duration  and  a  nega¬ 
tive  pulse  of  lonir  duration  and 
erroneous  readinirs  result. 

Tul)e  r,  is  workinir  at  cutoff  as 
determined  by  the  settinir  of  the 
one-meirohm  potentiometer  in  its 
irrid  circuit.  The  neirative  pulse 
appearinir  at  the  plate  of  V,  is 
inverted  by  T.  and  the  jxisitive 
pul.se  apiM'arinir  at  its  plate  is  fed 
to  the  irrid  of  which  is  also 
workinK  at  cutoff.  Its  irrid  is 
swunir  from  cutoff  bias  to  zero  by 
this  pulse.  The  bypassed  milliam- 
meter  in  the  plate  circuit  of  T, 
reads  an  averaire  value  of  the  plate 
current  of  this  tube  as  its  irrid  is 
pulsed. 

Phototube  Cireuit 

The  11*21  phototube  circuit  is 
standard  and  the  intelliirence  in  the 
form  of  a  d-c  voltaire  which  apfiears 
across  a  resistance  in  its  ninth 
dyncxle  lead  is  used  as  bias  on  I',.. 
The  variation  in  voltaire  which  this 
causes  across  the  jilate  load  resistor 
of  is  u.sed  as  bias  on  V',,.  This 
chanire  in  bias  on  V’„  cau.ses  its  plate 
resistance  to  vary  accordinirly  and. 
since  the  plate  resistance  of  I',,  is 
one  of  the  delay-time  determininir 
elements  in  the  variable  delay  irate, 
the  delay  time  of  this  irate  dejiends 
upon  the  intensity  of  the  liirht  fall- 
inir  on  the  phototube.  The  circuit 
is  arranKed  so  that  an  increa.se  in 
the  intensity  of  liirht  causes  an  in¬ 


crease  in  the  delay  time  of  the  vari¬ 
able  Kiite. 

In  order  to  comjien.sate  for  the 
bias  on  V’»  produced  by  the  dark  cur¬ 
rent  of  the  phototube  and  to  allow 
for  other  circuit  variations,  a  zero 
adjustment  has  been  placed  in  the 
cathixle  of  If  more  dark  cur¬ 

rent  flows  than  this  adjustment  is 
capable  of  compensatinK  for,  an  ad¬ 
justable  d-c  voltaire  can  lie  inserted 
in  series  with  the  irrid  of  V’»  which 
is  opposite  in  polarity  to  the  voltage 
priKluced  by  this  dark  current. 

The  purpose  of  the  adjustment 
in  the  .screen  grid  voltage  of  V»  is 
to  find  an  operating  point  at  which 
no  grid  current  flows  in  Grid 
current  in  this  tulie  causes  degen¬ 
eration  in  this  stage  when  very 
high  grid  resistors  are  used. 

This  time-bridge  is  also  suitable 
as  a  general  purjsise  d-c  amplifier. 
For  this  use  the  d-c  to  be  amplified 
is  merely  fed  between  the  grid  of 
and  ground,  the  grid  lieing  con¬ 
nected  to  the  positive  side  of  this 
voltage.  It  is  extremely  linear  and 
has  a  sensitivity  of  8  millivolts  for 
a  full-.scale  deflection  of  .5  milli- 
am|)eres.  It  is  obvious  that  greater 
sensitivity  can  lie  obtained  by  the 
use  of  a  more  sensitive  indicating 
instrument  and  the  usable  sensitiv¬ 
ity  which  can  lie  realized  will  de- 
|)end  to  a  large  extent  u|)on  how- 
well  all  of  the  supply  voltages  are 
regulated. 
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IN  a  radio  or  power  line  car¬ 
rier  system  of  communication, 
break-in  operation  with  all  stations 
on  the  same  frequency  speeds  oper¬ 
ation,  eliminates  tuning  complica¬ 
tions,  reduces  e<iuipment  needs  and 
increases  the  number  of  communi¬ 
cation  channels  possible  in  a  given 
freipiency  spe<-trum.  Automatic 
break-in  can  achieved  by  use  of 
a  voice-operated  device  for  auto¬ 
matic  switching,  sometimes  called 
vo<las. 

In  earlier  power  line  carrier  ap¬ 
plications,  vo<las  systems  usually 
produced  excessive  speech  clipping 
at  the  beginning  of  each  period  of 
transmission,  because  of  sluggish 
interlock  circuits.  This  necessitated 
waiting  before  speaking  until  the 
other  carrier  transmitter  had  shut 
down. 

Satisfactory  break-in  operation 
requires  that  the  voice-operated 
switching  device  act  at  high  speed 
in  transferring  the  system  from 
standby  condition  to  the  talk  or 
listen  condition.  It  must  return  the 
system  to  standby  less  quickly,  pre¬ 
ferably  with  a  choice  of  time  con¬ 
stants,  to  prevent  such  action  be- 
tw*>en  syllables  and  words.  Also, 
the  sequence  of  switching  opera¬ 
tions  should  be  independent  of  cir¬ 
cuit  adjustments  and  tube  charac¬ 
teristics. 

In  a  network  of  .several  stations 
on  a  power  line  carrier  channel,  the 
first  operator  to  speak  actuates  his 
carrier  transmitter.  This  must  be 
made  the  basis  for  blocking  the  re¬ 
maining  transmitters,  yet  the  sys¬ 
tem  must  be  designed  to  return 
(|uickly  to  the  standby  condition  so 
that  quick  replies  and  even  inter¬ 
ruptions  of  the  first  speaker  can  be- 
made. 
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^^•vv  all-eln  tronic  transfer  unit,  fast  enough  to  permit  hreak-in  between  words,  provides 
satisfactory  two-way  or  party-line  eoniiminieation  over  power  line  or  radio  carrier  systems 
using  a  single  frequency.  Oscillograms  show  negligible  clipping  (»f  speech  at  start 


The  electronic  transfer  unit  to  be 
described  closely  approaches  these 
qualifications.  It  was  desiKned  for 
use  with  conventional  power  line 
carrier  equipment  compri.sing  one 
receiver  and  one  transmitter,  as 
.shown  in  Fig.  1.  The  entire  system 
is  inserted  between  a  standard  two- 
wire  telephone  line  and  a  power  line 
coupling  network. 

Switching  Sequences 

When  no  one  is  talking,  the  tran.s- 
fer  unit  places  the  .sy.stem  in  the 
ready  or  standby  condition  wherein 
both  the  carrier  transmitter  and 
the  audio  amplifier  of  the  receiver 
are  blocked  by  bias  voltages,  as  in¬ 
dicated  by  shading  on  the  boxes  in 
Fig.  1.  Either  an  outgoing  audio 
signal  or  an  incoming  r-f  signal 
can,  under  this  condition,  reach  the 
transfer  unit  and  initiate  the  next 
switching  .sequence. 

If  an  outgoing  audio  signal 
reaches  the  transfer  unit  first,  this 
unit  acts  to  remove  the  blocking 
bias  from  the  carrier  transmitter  so 
the  signal  can  go  out  over  the  power 
line.  Simultaneously  the  transfer 
unit  applies  blocking  bias  to  the 
carrier  receiver,  to  prevent  an  in¬ 
coming  carrier  signal  from  actuat¬ 
ing  the  transfer  unit  while  the 
other  party  is  talking. 

If  an  incoming  r-f  signal  reaches 
the  transfer  unit  first,  this  unit  acts 
to  remove  the  blocking  bias  from 
the  audio  amplifier  of  the  receiver. 
Simultaneously  the  transfer  unit 
blocks  the  outgoing  audio  amplifier 
so  an  outgoing  audio  signal  cannot 
actuate  the  transfer  unit.  This 
scheme  provides  absolute  interlock¬ 
ing  of  sequences  at  each  carrier 
equipment  terminal. 

Cessation  of  either  the  initiating 


audio  signal  or  the  r-f  signal  per¬ 
mits  the  system  to  revert  to  the 
ready  condition.  Transfer  from  the 
transmit  condition  to  the  receive 
condition  is  never  made  directly, 
but  always  by  first  returning  the 
.system  to  the  ready  condition. 
This  feature,  coupled  with  the  abil¬ 
ity  to  function  at  a  high  speed,  per¬ 
mits  a  rapid-fire  conversation  to  be 
handled  successfully  and  makes  it 
possible  for  the  speaker  to  be  inter¬ 
rupted  by  the  listener. 

Transfer  Unit  Details 

The  electronic  transfer  unit  con¬ 
sists  of  two  amplifier  channels 
I  with  two  a.ssociated  bias  rectifiers 
in  each)  and  a  power-oscillator  type 
bias  supply,  as  indicated  in  Fig.  2. 
One  amplifier  channel  is  designed 
for  audio  frequencies,  the  other  for 
r-f  signals.  Both  terminate  in  gas- 
thyratron  rectifier  circuits  ar¬ 
ranged  to  provide  the  correct  con¬ 
trol  bias  voltages  in  the  proper 
sequence  without  any  adjustments. 
The  gas  thyratrons  u.sed  contain  no 
mercury  vapor  and  therefore  will 
give  no  trouble  at  low  temperatures. 
They  cannot  damage  themselves 
since  their  anode-supply  o.scillator 
limits  any  surge  current  to  a  value 
considerably  less  than  the  peak  rat¬ 
ing  of  the  tube.  The  gain  of  each 
amplifier  channel  is  controllable  to 
allow  adjustment  for  the  noise 
levels  encountered. 

One  reason  for  using  a  power 
oscillator  as  bias  source  is  that  the 
associated  carrier  equipment  is  de¬ 
signed  for  operation  from  a  125- 
volt  d-c  source  and  a  separate  bias 
supply  is  therefore  required.  The 
power  oscillator  output,  rectified 
by  the  gas  thyratrons  as  and  when 
re<iuired,  provides  voltages  that  are 


indeiH-uident  of  the  primary  source 
of  power,  hence  can  be  added  to  it. 
Another  reason  for  using  the  oscil¬ 
lator  is  that  its  a-e  output  is  con¬ 
veniently  controlled  and  rectified  by 
thyratron  tut>es. 

The  oscillator  operates  at  about 
10  kc,  which  is  well  above  the  high¬ 
est  audio  fre<iuency  involved.  Filter 
requirements  for  the  control  recti¬ 
fiers  are  quite  simple  at  10  kc.  The 
output  transformer  for  the  power 
o.scillator  has  four  independent 
secondary  windings  that  supply  the 
.separate  voltages  to  the  four  gas- 
thyratron  control  tubes. 

Circuit  of  Transfer  Unit 

The  circuit  of  the  transfer  unit 
is  shown  in  simplified  form  in  Fig. 
3.  Considering  the  r-f  channel 
first,  the  amplified  and  rectified  r-f 
signal  is  filtered  sufficiently  to  give 
an  ade<iuately  .smooth  d-c  firing 
potential  for  the  first  thyratron, 
V'„  which  is  normally  biased  to 
cutoff.  When  sufficient  control  grid 
potential  is  developed,  the  thyratron 
snaps  into  conduction. 

The  thyratron  current  passing 
through  dimie  and  load  re¬ 

sistor  fi,  develops  a  negative  poten¬ 
tial  which  is  u.sed  as  blocking  bias 
for  the  outgoing  audio  amplifier. 
This  negative  potential  is  also  ap¬ 
plied  to  the  grid  of  the  second  thy¬ 
ratron, V,„  which  is  normally  con¬ 
ducting  but  now  is  blocke<l  off.  This 
permits  the  bias  whic.'t  was  de¬ 
veloped  across  load  resistor  R,  to 
di.scharge  and  unblock  the  incom¬ 
ing  audio  amplifier,  thus  permitting 
the  audio  output  of  the  carrier  re¬ 
ceiver  to  be  delivered  to  the  tele¬ 
phone  line.  This  sequence  cannot 
be  violated  in  this  direction.  The 
outgoing  audio  amplifier  blocking 
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biM  muMt  FxiMt  b«‘f<>re  the  inromitiK 
audio  ampliflfr  bliH'kitiK 
Iw  rrmovfd,  ninci*  thf  output  of  1' 
control*  thr  conditioi)*  of  1' 

The  bia*  develo|M*d  aero**  H,  by 
r  i«  al*i>  H|i;)li«'d  t4)  the  ftr*t  trnd 
of  r,  t.j  interlock  the  audio  i-hannel 
aKMinHt  trariHient  di.Hturbame*  that 
may  ariae  in  the  audio  circuit*  con- 
iie«  te<l  t»>  thi*  rhannel 

When  the  incomin>r  r-f  *ivnal 
*f«»p*,  r  “xtin»fui*he*  within  a 
few  hundred  micro*e<-ond*.  reniov- 
liiK  the  bia*  applied  to  the  <iutKolli/ 
audio  amplifier  and  trriil-  of  I’ 
and  r  Thi*  audio  bia*  circuit 
i*  separate<l  fmm  the  ^rid  circuit 
of  r„  by  dlixle  1'  „  however,  *o 
the  time  taken  for  the  removal  of 
the  b!ockin»r  bia*  i*  determined  by 
the  diacharve  time  con*tant  tif  biad 
re*i*tor  H,  and  a  bypa**  capacitor 
liM'ated  in  the  outpoint;  audio  ampli¬ 
fier.  Thi*  time  delay  i*  about  five 
milli*econd*.  A  *imilar  condition, 
except  that  a  capacitor  must  la- 
charjred,  meantime  control*  the 
l»“inrth  of  time  required  to  bba  k  the 
incomintr  audio  amplifier;  the  delay 
here  i*  alHiut  oin>  milti*econd.  Thu*, 
the  *e<{uence  of  the  output  Ilia* 
functions  ha*  lN>en  rever*eil  by  pit- 
tinir  an  K-C  chartre  curve  of  short 
iluration  a>rain*t  an  K-('  discharye 
curve  huvinK  a  larjrer  time  con¬ 
stant. 

The  triKKcr-like  action  of  thyra- 
tron  V'„.  insure.*  that  the  output 
control  bias  voltatres  will  be  either 
full  on  or  full  off  instead  of  at  some 
intermediate  value.  They  are  intle- 
Iiendeiit  «>f  the  varyinir  level  of  the 
r-f  input  sitrnal  which  i*  us«hI  as 
the  primary  control  sitrnal.  a*  lonjr 
a*  the  minimum  level  does  not  <lrop 
lielow  the  threshold  set  by  the  r-f 
amplifier  rhannel  train  control. 

The  a-f  sitrnal  amplifier  channel 
of  the  transfer  unit  is  similarly 
arrantred  exc«‘pt  that  it  accepts 
.sudiivfrisjuency  Mitrnal*  f<ir  control 
and  ha*  a  fairly  sharp  ItOO  to  3,tMM»- 
cycle  bandpass  charai'teristic  to 
help  the  control  system  di.scrimi- 
nate  l>«*tween  noise  and  useful  voice 
fre<juencies. 

Delay  ol  Release 

It  is  desirable  for  the  transmit 
condition  to  ovvur  as  Siam  as  possi- 
tile  after  the  start  of  speech,  to 
minimize  clippintr.  The  e«juipment 
atvomplishes  this  in  approximately 


2.5  milliseconds.  Upon  cessation  of 
the  sijrii*!.  however,  the  transmitter 
control  system  should  have  a  cer¬ 
tain  minimum  delay  of  release 
Otherwise  the  transmitter  would  lie 
keyeii  on  and  off  by  individual 
cycle*  of  .sjieeih,  esjiecially  funda¬ 
mental  low-fre<iuency  components 
which  for  a  man's  voice  are  between 
HM)  and  2(M)  cycles.  The  circuit 
containiii),'  doub  e-diixle  detector 
r  and  isolatintr  duale  T.,  accom¬ 
plishes  this  in  addition  to  |>ermit- 
tin>f  a  choice  of  four  different  de- 
lay-of-release  time  setting*  <  by 
mean*  of  two  *witche*).  This  cir¬ 
cuit  p<Tmit*  alteririK  the  -jlelay  of 
relea.se  from  approximately  27 
millisecond*  to  alxiut  340  milli¬ 
seconds  without  affei-tiii);  the 


FIG.  4  Avsraq*  dslar  oi  ol 

carriar  tran*mlll«i  psrcaniaq*  modu 
lation.  Slow  curvo  comparos  opproxl 
matoly  wtrti  amount  ol  dolay  found  In 
many  soda*  •chomo*.  whUo  last  curr* 
corrotponda  to  maximum  ipood  at  which 
•loclronlc  Iransior  unit  is  now  arranqod. 
Chotco  ol  dolay  ol  roloaso  tiro#  is  ol 
lociod  by  porsonal  proloronco*.  room 
and  lino  noiso  loool 


charKc  time,  and  hence  the  time  of 
transfer  to  the  transmit  condition. 

The  delay -of-release  circuit  is  a 
miHliflcation  of  a  full-vvavi*  detector. 
The  amplified  audio  siirnal  appears 
at  the  secondary  ttf  audio  output 
transformer  T,  and  is  ns-tified  by 
double-ditnle  I’,.  The  filter  for  the 
tl-c  output  of  this  rwtifier  is  sepa- 
ratetl  into  two  sections  by  diode 
r...  .A  small  filter,  consisting  of 
«'<|ual  capacitances  and  with 
load  resistor  H,  is  connected  jier- 
manently  across  the  d-c  output. 
Additional  capacitors  T,  and  are 
arranifisl  to  be  connected  into  this 
circuit  by  two  switches  to  alter  the 
discharire  time  constant.  Due  to 
diikle  T.J.  the  charire  time  constant 
with  respect  to  f',  and  K  is  not 
affected. 

Assume,  for  instance,  even  half 
cycles  of  output  from  T,  to  be  recti¬ 
fied  at  Tu.  The  output  voltajre 


across  H,  will  ri.se  quickly  to  its  full 
value  because  of  the  small  amount 
of  capacitance  in  Capacitors 

f,  and  f,  are  relatively  larjte  and 
re<iuire  more  time  to  charire  to  full 
voltajfe,  therefore  the  cathode  of 
l',4  becomes  positive  with  respect 
to  its  aniHle,  i.solatiiiK  (■'„  Ci  and  C, 
from  H  and  C,  until  the  charire.* 
l»e<-iime  equal. 

Action  of  Release  Circuit 

.After  any  selected  capacitance  of 
(’  and  has  been  charired  to  full 
voltaRe,  this  capacitance  then  adds 
to  that  of  (’  duririK  those  instants 
when  the  voltaKe  across  R  drops 
enoiiKh  to  make  the  anode  iiosi- 
tive  with  respect  to  its  cathode- - 
and  both  .sections  of  capacitance 
contribute  to  the  filterinir  of  the 
then  full-wave  output. 

Upon  the  ces.sation  of  the  audio 
siKnal  and  the  conse<iuent  decay  of 
the  iIh-  out|iut  of  r„  the  effect  of 
the  larirer  capacitors,  f  and  is 
evident.  The  small  fast-time-con¬ 
stant  capacitor  C,  would  tend  to  dis- 
charire  iiuickly  throiurh  R.,  but  this 
would  place  its  potential  1h*Iow  that 
of  the  larirer  capacitors,  which 
ther*-fi>re  act  throuirh  V.j  to  main¬ 
tain  the  Voltaire  across  R  .  chanirinir 
the  effwtive  K-C  prisluct  for  the 
period  of  the  di.scharire. 

l'|x>n  application  of  audio  input 
there  is  develoiied  immediately  a  d-c 
output  Voltaire  to  fire  the  first  thy- 
ratron,  1’,.  When  the  audio  input 
is  stopp«*(l.  the  (Ih-  output  dei'ays 
rapidly  or  more  slowly  accordinir 
to  the  delay  time  chosen,  keeping 
r,  fired  for  this  delay  periivd. 

Fiirure  4  shows  the  relationship 
of  delay  of  release  to  the  {H*rcentaire 
nuMliilation  of  the  carrier  trans¬ 
mitter,  .Above  30-percent  mixlula- 
tion,  the  delay  of  release  character¬ 
istic  is  relatively  fiat.  The  outiroinir 
audio  amplifier  employs  automatic 
irain  control,  which  materially 
assists  in  obtaininir  this  fiat  re- 
sjionse  characteristic. 

Oscillogram  of  Response 

Fiirure  5  is  an  oscilloirram  taken 
with  a  laboratory  setup  includinir 
two  complete  jKivver  line  carrier. 
sinirle-fre<)uency  automatic  simplex 
eijuipment  assemblies,  operating 
over  an  artificial  line  providinir  80 
db  of  attenuation.  Trace  1  i.s  a  60- 
cycle  timinir  wave.  Traces  2,  3  and 
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FIG.  S  Oparation  oi  alactronic  trantiar  unit  undar  laat  conditions  with  2I.S  cyclas  oi  a  I.OOO-cpi  audio  signal  going  out  with  ampU. 
luds  tuliiciani  to  producs  SO  parcsnt  modulation  ol  carrisr  Iransraitlar.  with  lima  constants  sat  lor  lastar  ralaoaa.  Transist  unit  ratums 
systsm  to  raady  condition  last  snough  to  provida  many  opportunitias  lot  racaltring  stations  to  braak  in 


4  .show  tho  re.spon.sf  of  the  a-f 
sitrnal  channel  of  the  electronic 
tran.sfer  unit. 

Trace  2  shows  the  l.OOOn-p.s  audio 
sitrnal.  existing  for  21.5  millisec¬ 
onds  in  the  local  telephone  line,  that 
initiated  the  sequence  of  events 
shown  in  this  oscilloRram. 

Trace  H  shows  how  the  normal 
plate  current  of  the  r-f  amplifier  of 
the  ItK-al  carrier  receiver  is  blocked 
to  zero  1.75  milliseconds  after 
arrival  of  the  audio  sismal.  and 
shows  also  how  and  when  it  is  per¬ 
mitted  to  restore  to  normal. 

Trace  4  indicates  that  the  local 
carrier  transmitter  was  deliveriiiR 
a  modulated  r-f  siRnal  to  the  power 
line  2.5  milliseconds  after  arrival 
of  the  audio  siRnal,  and  actually  de¬ 
livered  19  of  the  21.5  cycles  of  the 
orijrinatinR  signal  to  the  remote 
listener. 

Traces  5,  6  and  7  show  the  re¬ 
sponse  of  the  r-f  siRnal  channel  of 
the  transfer  unit  at  the  remote  sta¬ 
tion  which  receives  the  sijrnals  from 
the  power  line. 

Trace  5  indicates  how  arrival  of 
the  mo<lulated  r-f  sijrnal  blocks  the 
outRoinR  audio  amplifier  there  by 
drivinp  it.s  normal  plate  current  to 
zero,  and  shows  how  this  plate  cur¬ 
rent  is  permitted  to  restore  to 
normal. 

Trace  6  .shows  (at  left)  the  norm¬ 
ally  blocked  condition  of  the  incom- 
inR  audio  amplifier  at  the  remote 
station,  and  shows  the  unblockinR 
and  reblockinR  of  this  amplifier  in 


resfwm.se  t(»  the  incominR  r-f  siRnal. 

Trace  7  shows  the  final  result — 
the  portion  of  the  oriRinal  siRnal 
that  is  actually  delivered  to  the  re¬ 
mote  telephone  line. 

For  the  oscilloRrams  of  FIr.  5, 
the  delay  of  relea.se  was  .set  for  fast 
relea.se.  With  this,  the  h)cal  carrier 
transmitter  stays  on  for  sliRhtly 
over  26  milliseconds  after  the  audio 
siRnal  stops.  A  succeedinR  audio 
siRnal  arrivinR  within  this  interval 
is  fully  transmitted.  Fourteen 
milliseconds  after  stoppinR  the  local 
carrier  transmitter’s  r-f  siRnal,  the 
local  carrier  receiver  starts  to  un¬ 
block,  and  becomes  fully  relea.sed  in 
alK)ut  .‘10  milliseconds.  Thus,  the 
total  time  from  stoppaRe  of  the 
initiatiuR  audio  siRnal  in  the  i(x.'al 
telephone  line  until  the  entire  two- 
station  set-up  is  ready  to  accept 
another  such  siRnal  in  the  opposite 
direction  of  transmission  is  less 
than  57  milliseconds. 

Performance  Data 

KecordiuRs  of  conversation  held 
over  actual  power-line  carrier  chan¬ 
nels  usinR  this  form  of  e<iuipment 
show’  that  on  the  two  .shortest  delay- 
of-relea.se  settinRs  the  listener  will 
have  little  or  no  trouble  in  inter- 
ruptinR  the  speaker  at  the  trans- 
mittinR  station. 

When  usinR  the  lonRest  delay  of 
release,  the  transfer  action  seldom 
occurs  except  at  the  ends  of  .sent¬ 
ences,  or  between  words  if  lonR 
pauses  exist.  Even  with  this  .set- 


tiiiR,  however,  no  appreciable  wait- 
inR  before  answerinR  is  re<iuired. 
Even  an  experienced  operator,  an- 
ticipatinR  the  stoppinR  of  the  other 
.s()eaker  and  havinR  an  answer  in 
readiness  (hut  not  actually  tryinR 
to  interrupt  the  other  party),  rarely 
can  respond  fast  enouRh  to  s|H*ak 
l)efore  the  system  is  cleared  and 
ready  to  act  upon  his  speech.  This 
is  due  to  the  averaRe  human  re- 
.s|M)n.se  time  of  0.2  second.  The  de¬ 
lay  of  release  to  be  used  is  usually 
a  matter  of  individual  preference. 

HiRh-speed  operation  involves 
use  of  the  shortest  delay  of  release. 
All  other  values  of  delay  are  lonR 
enouRh  to  eliminate  relea.se  between 
.syllables  and  even  words  more  or 
less  completely,  dependinR  upon  the 
characteristics  of  speech  of  the 
persons  usinR  the  telephone  instru¬ 
ments.  The  choice  of  relea.se  delay 
has  no  effect  upon  the  speed  of 
tran.sfer  from  ready  to  either  the 
transmit  or  receive  conditions. 

The  economics  of  communication 
facilities  do  not  permit  buildinR 
lines  .so  perfect  that  all  of  the  oriR¬ 
inal  .sounds  are  received  by  the 
listener,  in  the  identical  form  in 
which  they  oriRinated.  ClippinR 
of  one  to  three  milli.seconds  from 
the  beRinninR  of  the  speech  or  siR- 
nals  is  rarely  missed,  since  tele¬ 
phone  lines  and  mental  reactions 
sacrifice  a  larRer  percentaRe  of  the 
actual  oriRinal  siRnal  and  the  listen¬ 
er’s  imaRination  .subcon.sciously  fills 
in  the  balance. 
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Diffeiential  Amplifier 


FIG.  I  t<ukc  cUcuH  ol  (ha  dUiarandol 
lapul  •109#  arfalch  raplocaa  Ih#  uauol 
ihlahlad  brUl9a  Iranalomar 


FIG.  2  Two  •ta9a«  oi  iraquancy  •alacllaa  amplification,  a  cathoda  lollowar  output 
■taqa  and  a  ractUiar  tyoa  a<  microammatar  ara  u*ad  in  coniunction  with  tha  dllfar- 
antial  ampliiiat  to  complata  tha  null  dalactor  circuit 


iVteolor  teniiiiiaU  of  a  a-c  an*  (‘uii|il(‘(l  to  llit*  niill-tletfttiii^  (l«*\ir»* 

tlirou^li  a  tlifft*n*ntial  ainitliiirr  wliicli.  I»y  r«*|>la<'inn  tin*  fusltmiary  fliirldctl  liri(l<:e 
traiKxforinrr,  |M‘riiiit^  rttiifitirraltit*  n'tlin  tioii  in  «'oi>t  aiitl  wri^lit  of  •‘<|ui|»ni(‘nt 


By  MATTHEW  CONRAD’^ 

S1rvm^^rff~t  'ariaon  f  'ompany 
Ht>chmat9r,  »u;  V«»f « 

i 

I  ^^oi'Pl.lNU  tietwt'pn  the  detector 
I  terminal!*  of  an  a-c  bridKc 

I  and  the  null-detectinic  device  is 
I  ordinarily  accomplisheti  throuRh 

I  use  of  a  shielded  liridKe  trans¬ 

former.  Such  a  transformer  is 
somewhat  bulky  and  ex|>ensive,  and 
it  presents  a  relatively  low  inuH*d- 
ance  to  the  hriiiire. 

The  null  detector  to  be  descriU'd 
herein  uses  a  differential  amplifier 
in  place  of  a  bridite  transformer. 
Thus,  a  very  hiith  value  of  input 
im|>edancp  is  obtained,  while  mini¬ 
mizing  the  cost  and  bulk  of  the  ap¬ 
paratus.  Another  feature  of  the 
present  circuit  is  the  provision  of 
K’liarded  shieldiiiir,  whereby  the 
apparent  capacitance  to  ground  of 
the  shiehled  input  circuit  is  reduced 
to  an  extremely  low  value. 


.Mthoujfh  the  present  in.strument 
was  (lesiKtied  to  amplify  selectively 
a  one-kiltK'ycle  siKnal,  the  circuit 
may  lie  adapted  for  use  at  other  fre- 
ijuencies,  in  particular  very  low  fre- 
(luencies  where  transformer  coup- 
linir  has  certain  disadvantages. 

Batic  Circuit 

The  basic  circuit  of  the  differen¬ 
tial  input  staRe  is  shown  in  FiR. 
I  connected  to  a  hypothetical  a-c 
bridRe  circuit. 

It  is  desired  that  the  input  stajre 
la-  responsive  to  an  error  siRnal 
.\c,  but  that  it  should  not  Rive  any 
output  when  Ac  is  zero,  despite  the 
relatively  larRe  common-mthle  siR- 
nal  component  «,  which  exists  lie- 
tween  each  of  the  input  Rrids  and 
Rround.  Various  differential  amp¬ 
lifier  circuits  have  been  desiRned’  ’ 
for  seltvtive  amplitication  of  a  small 
liifference  in  potential  between  two 
points,  while  remainiiiR  unre¬ 
sponsive  to  larRe  voltaRes  present 
between  these  two  iwints  in  com¬ 
mon  and  Rround.  The  circuit 
seltH-ted  for  the  present  application' 
pre.sents  to  the  source  a  very  hiRh 


input  impedance  for  both  the  com- 
mon-ni(Mle  and  differential-mode 
siRnal.s,  and  also  makes  convenient 
the  use  of  Ruarded  shieldinR. 

The  operation  of  the  circuit  in 
reject  iiiR  common-mode  siRiials 
may  bt*  explained  as  follows.  .As¬ 
sume  csiual  voltaRes  applied  to  the 
Rrids  of  the  two  similar  cath'ide 
followers  I’,  and  1',.  .Assume  also 
for  the  moment  that  there  is  no 
siRiial  current  in  the  plate  (and 
cathode)  circuit  of  1',.  Kipial  volt¬ 
aRes  c,  and  e,'  then  appear  at  the 
cathodes  of  f,  and  1’..  Now  con¬ 
sider  T,.  In  series  with  the  plate- 
cathtsle  circuit  is  the  voltaRe 
c,«  =  (1  —  a)  c„  while  the  effective 
Rrid-cathode  siRiial  voltaRe  is 
Cot  =  ar,'  where  a  is  the  fractional 
portion  of  the  cathode  loail  resistor 
in  the  circuit  of  I',  which  is  above 
the  tap  to  which  the  cathode  of  T, 
is  connected  and  whose  value  i.s  to 
be  determined.  For  the  plate  cur¬ 
rent  of  V,  to  remain  constant,  the 
relation  liCo,  =  e,,  must  be  satis¬ 
fied.  For  this  to  be  so,  the  value  of 
o  is  1/(1  -f  (i)  where  r  is  the 
amplification  factor  of  I'v 


*  Now  with  Johnmtti  KtiuntSMtlon  (itr 
MwdtCAl  I’hynU**.  t'nUrr»*lly  t>f 
vwnlw,  rhllAdilphu  r<nn»>  ivAiilji 
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Null  Detector 


Thii^,  if  thf  tap  on  the  eathcnle 
load  resi.^tor  of  1'  is  chosen  st>  as  to 
satisfy  lh^«  value  of  o.  the  initial 
assumption  of  zero  sijrnal  current 
in  V,  is  justified.  Assumintr  linear 
tube  characteristics,  the  amplifier  is 
completely  in.sensitive  to  common¬ 
mode  siirnals. 

The  response  of  the  amplifier  to 
differential-mode  sitrnals  is  slijrht'y 
more  difiicult  to  compute.  (Qualita¬ 
tively,  it  can  be  setui  that  V  and  T, 
drive  the  vrrid  and  cathmle  of  I’, 
in  opiHisite  directions.  There  is  a 
certain  amount  of  liK-al  nejrative- 
current  feedback  and  some  jiositive 
feedback  from  the  cathiHle  of  I’,  to 
the  cathiwle  of  1',.  However,  these 
feedback  effects  are  small,  and  the 
output  for  dilferential-mode  sitrnals 
is  rouifhly  of  the  order  of  that 
which  would  tie  obtained  by  usitiK 
r,  as  a  simple  amplifier,  with  a 
sitrnal  of  \r  applied  to  the  jrrid. 

Complete  Circuit 

The  detailed  circuit  of  the  input 
staKe  is  shown  in  Fijr.  2,  the  com¬ 
plete  schematic  diaKram  of  the  null 
detector.  The  potentiometer  is 
used  to  establish  the  amplification 
factor  ;x  of  Fj.  For  a-c  signals, 
this  is  eijuivalent  to  the  arran^e- 
ment  of  Fi^'.  1,  and  has  the  advan- 
ta^e  of  allowing  the  use  of  a 
Krid-blockinif  capacitor  to  prevetit 
changes  in  the  bias  of  F  .  Trimmer 
capacitors  ('  and  t’,  are  provided  to 
balance  out  the  effects  of  stray  tube 
and  circuit  capacitances. 

The  connections  of  the  vuarded 
shieldinjr  are  also  shown,  lietailed 
discussions  of  the  principles  of  this 
type  of  shielding  have  been  jriven 
in  the  literature."'  Hrielly,  the  ar- 
ranifement  makes  use  of  two  con¬ 
centric,  insulated  shieliis  surround- 
inir  each  of  the  input  leads  to  the 
differential  amplifier.  The  elfective 
capacitance  between  the  input  lead 
and  Kcound  is  reduced  to  a  small 
fraction  of  what  it  would  have  l)een 
had  the  inner  guard  shield  not 
been  present. 

The  remainder  of  the  circuit  com¬ 


prises  two  stages  of  frequency-se¬ 
lective  amplification',  a  cathwie-foi- 
lower  output  stage,  and  a  rectifier 
tyjie  a-c  microammeter.  Linearity 
and  stability  of  gain  are  not  im- 
(lortant  considerations  in  a  null 
detector,  consequently,  the  paral- 
lel-T  feedback  networks  in  the  fre- 
(piency-selective  amplifiers  are  ad¬ 
justed  to  provide  a  small  amount  of 
regeneration  at  the  desired  fre¬ 
quency,  thereby  improving  the  gain 
and  selectivity. 

The  output  cathode  follower  was 
designed  to  protect  the  meter 
against  the  possibility  of  overload, 
and  al.so  to  provide  a  gradual  re¬ 
duction  in  sensitivity  as  the  error 
signal  iMH’omes  large. 

Performance 

Figure  3  shows  the  relationship 
between  the  output  microammeter 
reading  and  the  common-mode  and 
differential  mode  signal  input  volt¬ 
ages.  No  output  is  discernible  for 
values  of  common-mode  signal  be¬ 
low  about  two  volts.  For  use  as  a 
null  detector  this  means  that  up  to 
two  volts  may  appear  across  the 
unknown  arm  of  the  bridge.  At 
higher  common-miKle  levels,  non¬ 
linearity  of  the  tubes  in  the  input 
stage  becomes  significant  and  the 
common-mode  gain  increases  rap¬ 
idly.  Reliable  differential-mode 
readings  can  be  made  down  to 


FIG.  3  No  output  moter  rpadinq  Is  dls- 
esroibU  lor  valuss  oi  common -mods  tiq- 
nal  bslow  about  two  volts.  whUs  diiisr- 
sntial-mods  rsadinqs  ol  ths  ordsr  ol  a 
mllllTolt  may  bs  mods 


Ths  sallis  null  dstsetor,  lacludinq  tubs# 
but  not  mstsr.  may  bs  houssd  la  a 
2Mi  X  3*4  X  5*4lach  coa 


somewhat  less  than  a  millivolt,  and 
the  .sensitivity  decrea.ses  as  the 
signal  level  increa.ses. 

U.sed  MS  a  null  detector  for  an 
e<(ua!-arm  a-c  resistance  bridge,  the 
instrument  will  detect  an  unbalance 
of  less  than  0.1  percent.  The  dis¬ 
crimination  against  common-mode 
signals  is  greater  than  70  db.  The 
bandwidth  lietween  half-power 
(Miints  is  aliout  30  cps,  correspond¬ 
ing  to  an  effective  (Q  of  about  30. 

The  capacitance  Ijetwetm  each  in¬ 
put  lead  and  ground,  with  the  tultes 
energized  is  about  15  wif. 

Conclusiom 

It  is  to  be  understocKl  that  this 
differential  amplifier  null  detector 
instrument  is  not  intended  as  a  gen¬ 
eral  substitute  for  the  more  con¬ 
ventional  slue  ded  transformer  ar¬ 
rangement.  The  advantages  of  the 
differential  amplifier  null  detector 
are  reduction  in  weight  and  cost, 
very  high  input  imiiedance,  guarded 
shielding,  and  adaptability  to  very 
low  frequencies  where  transformers 
are  not  advantageous.  On  the  other 
hand,  the  differential  amplifier  re¬ 
quires  a  lialancing  adjustment, 
and  is  in  general  more  comple.x  than 
the  transformer. 

Orateful  acknowledgment  is  made 
to  I’aul  Murftn  for  his  contribu¬ 
tions  to  the  construction,  adjust¬ 
ment,  and  testing  of  this  instru¬ 
ment. 
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Th«  30  kv  lupply.  Siandord  17  i  13  s  3  knch  chosslA  ar«  used  lor  both  tupphoo.  Thoy  oro 
invoriod  and  tho  choMU  rocoMO*  cOTorod  with  shoott  ol  polyttyrono 


Variable 

High-Voltage 


rroAt  viow  ol  Iho  combinod  ■uppiloo 


\  Two  M*|turul«*  r-f  ruii^iii^  from  5  to  .‘fO  k\  with  Iw'ttfr  tliun  O.fKi- 

|M>rr<*nt  n'^iilatioii.  Itoth  may  ht-  o|K-rat«‘<i  M'paratrly.  an«l  hy  roiuuM'tiii^  thrm  in 

.  M‘rit‘^  it  i-  |•o^^ihll‘  to  |»ro\  i«lr  |(t  lv\  at  2  ma  with  a  ripph*  roiitmt  of  les>  than  (hi  itercent 


. . 

i  L  *»C-= 

'  c  . 

^ . 

«l  ' 

] 

riG.  I  -  Block  dto^am  which  U  tho  batU  lot  both  hl«h  *011090  ubIii  doocribod 


Many  ri'-skarch  i.aboratorih'^ 
rtnuirf  wfll-reRulatwl  hiRh- 
voltaRf  supplies  with  variable  <iut- 
put  voltaifes.  The  deirree  of  reRiila- 
tion  reipiired  is  often  as  hitfh  as 
o..i  to  0.01  percent  at  voltaRes  ranit- 
ifiR  from  5  to  30  kv.  Kven  hiirher 
voltaRes  are  lieinir  retpiested  hy 
enifineerinj?  staffs  in  development 
work. 

This  paper  descriltes  a  supply 
system  which  is  variable  from  5  to 
3(1  kv  with  at  least  0.05-percent 
reRiilation.  To  cover  this  voltajre 
ranire  two  supplies  are  used,  one 
covering  5  tti  10  kv  and  the  other 
10  to  .30  kv.  With  the  system 
descrilied,  the  output  can  be  con¬ 
trolled  either  IcRally  or  remotely 
and  any  voltaire  between  5  and  30 
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Th«  lO  kr  supply  \n  shown  abovo  with  tho  no^ativo  qrouod  pluq  In  placo.  Tho  corono 
litrln9«  may  bo  soon 


Labftratifry 

Hui  Ktrctrir  /'roiiorfs  Inc 
.Vrir  York 


Power  Source 


Th*  10-kv  (upply  la  on  Uio  top  chouU 


kv  can  bt*  (I»*vc1(>|h*(1.  The  lower 
voltaKe  supply  can  l>e  connected 
with  either  positive  or  negative 
(ground.  Kach  supply  is  of  the  r-f 
oscillator  tyjie  and  the  system  in¬ 
volves  a  minimum  number  of  differ¬ 
ent  tube  ty|)es.  Wherever  possible 
the  components  are  of  standard 
commercial  types.  The  r-f  leakaire 
and  radiation  is  kept  at  a  minimum. 

Design  Considerations 

Both  units  follow  the  .scheme 
shown  in  Fitr.  1.  A  radio-frequency 
type  of  supply  is  used  because  of 
the  voltajre  ranKe  requirements,  the 
tfreater  ease  in  filtering  and  the 
lijfhter  and  smaller  components  re- 
quire<l  than  would  be  necessary  at 
conventional  power  frequencies. 
The  units  descril)ed  are  well  regu¬ 
lated  for  a  2-ma  load  and  the  30-kv 
unit  will  deliver  90  watts  at  21  kv, 
thus  the  usual  safety  characteristic 
of  r-f  supplies  cannot  be  assumed. 

The  two  supplies  are  housed  in  a 
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standard  6-f(K)t  rack  with  all  c«»n- 
trols,  except  the  reversinir  jrround 
plujf  on  the  10-kv  unit  and  the  re¬ 
mote  and  local  plu>rs,  on  the  front 
panel.  The  10-kv  unit  has  a  sintrle 
output  control  while  the  30-kv  unit 
has,  in  addition,  a  hiKb-low  rantre 
switch.  The  maximum  ripple  con¬ 
tent  of  the  output  varies  from  0.04 
to  O.OH  jH'rcent  depending  on  the 
voltajfe  and  load  conditions.  No- 
load  to  full-load  reirulation  is  l>etter 
than  0.05  percent  with  excellent 
transient  respon.se.  Both  units  use 
115-volt  60-cps  a-c  input,  the  10-kv 
unit  at  1.5  amperes  and  the  30-kv 
unit  at  4.6  amperes  full  load. 

A  pair  of  829B’s  are  u.sed  as 
oscillators  for  the  high-voltaite  sup¬ 
ply  in  order  that  60  watts  of  d-c 
output  can  be  obtained.  The  volt¬ 
aKe  ranKe  of  this  unit  is  from  9.6 
to  30  kv.  A  sinKle  829B  is  u.sed  in 
the  low-voltaKe  supply  and  a  maxi¬ 
mum  power  output  of  20  watts  is 
pnxluced.  The  circuit  diaKrams  of 


the  two  units  are  shown  in  FiK-  2 
and  3.  With  the  plan  callinK  for  a 
chaiiKe  in  voltaKe  of  Kreater  than 
two  to  one  the  problem  is  raised  of 
maintaininK  relatively  constant 
voltaKes  for  the  filaments  of  the 
hiKh-voltaKe  rectifiers.  For  this 
purpo.se  a  separate  6L6  o.scillatnr  at 
a  fixed  frequency  of  5.5  me  is  u.sed 
in  each  unit  to  supply  the  filament 
power. 

Protective  Features 

In  the  smaller  unit,  the  insulation 
for  10  kv  is  obtained  by  spacinK  a 
resonant  .secondary  coil  one  inch 
away  from  the  primary  filament 
oscillator  coil  and  in  .series  with  the 
filament  of  the  rectifier.  For  the 
larKer  unit,  the  insulation  require¬ 
ments  of  10,  20  and  30  kv  for  the 
tripler  rectifiers  are  met  by  usinK 
the  same  type  of  construction  with 
the  spacinK  of  the  secondaries  of 
the  filament  transformers  set  at 
one,  two  and  three  inches  respec- 

t9 


lively,  or  10  kv  per  inch. 

When  n  hi^h  vuiUK«  difference 
ijetween  a  point  and  ground  exinU, 
dual  partirlet  nearby  are  charged 
up  by  the  potential  and  collect 
around  the  source.  These  dust  par¬ 
ticles  may  cause  leakage  and,  in 
time,  may  even  lead  to  arcing  de¬ 
pending  on  the  degr€‘e  of  dust  col¬ 
lection  and  the  mechanical  arrange¬ 
ment.  All  com[Mjnents  which  are 
mounted  to  a  horizontal  surface  and 
which  are  impres.sed  with  voltages 
above  10  kv  are  separated  from 
that  surface  by  stand-off  insulators 
of  at  lea.st  k  inch  to  minimize  the 
|*onsi  bill  ties  of  leakage.  Polystyrene 
is  used  for  the  ba.se  plates  for 
mounting  the  comiMinents  of  ladh 
supplies  Isscause  of  its  excellent 
moisture  rejection  proftertie.s  and 
its  g(HHi  r-f  insulator  characteris¬ 
tics.  A  12  X  16  X  1-inch  sheet 
just  rovers  an  inverted  13  x  17  X  3- 
inch  cadmium  plated  steel  chassis 
of  standard  design  I)ecau8e  of  the 
folded  over  lip  on  what  is  nor¬ 
mally  the  bottom  of  the  rhas.si.s. 

The  socket  connections  of  the 
high-voltage  rectifier  tulies  are  pro¬ 
tected  with  corona  shields.  The 
shields  are  aluminum  cups  with  a 
diameter  and  depth  of  3  inches  and 
rolled  edges  of  i-inch  radius.  All 
r»*ctifier  s<K-ket  connections  as  well 
as  the  filament  transformer  tuning 
capacitors  are  well  within  the  field 
of  the.s«'  shields. 

The  high-voltage  filter  and  multi¬ 
plier  capacitors  and  the  rectifier 
tub«*  caps  l>oth  have  corona  guards. 
The  corona  guards  are  made  from 
one-inch  brass  r(Hl.  one  end  of 


which  is  rounded  with  a  i-incb 
radius  and  the  other  drilled  to  fit 
the  tube  cap  or  the  high-voltage 
capacitor.  The  edge.s  are  rounded 
off  and  the  whole  piece  is  polished 
and  buffed.  The  tube  guard  is 
secured  with  screws,  to  make  g<x)d 
contact,  with  the  heads  sunk  l^low 
the  side  wall.  The  high-voltage 
capacitors  used  have  threadcKi 
terminals  and  the  corona  guard  is 
drilled  and  tapia-d  so  that  the 
capacitors  may  be  .screwed  into  the 
guard  thereby  providing  a  firm 
ba.se  for  mounting.  Connections  to 
the  corona  guard  are  made  by 
threading  a  conductive  mount  into 
one  side  of  the  guard  or  by  thread¬ 
ing  a  tightly  wound  l-inch  steel 
spring  into  the  guard  and  using 
the  spring  as  a  connecting  wire. 
Such  a  spring  also  serves  to  reduce 
corona. 

in  the  30-kv  supply,  two  sphere 
gaps  are  used  for  the  protection  of 
components  and  load.  One  gap 
across  the  output  is  spaced  at  0.6 
inch  and  the  other,  across  the 
second  multiplier  capacitor,  at  0.5 
inch.  Should  any  component  fail, 
the  supply  is  protesdetl  against 
further  damage  by  these  two  sphere 
gaps. 

The  r-f  .sections  of  both  units  are 
covered  by  |KTforated  metal  shields 
which  are  further  lined  with  copi)er 
screen  to  reduce  radiation.  Cables 
are  brought  in  through  an  o|>ening 
at  the  base  of  the  cabinet  with  the 
tlO-cycle  a-c  source  connected  to  a 
plug-in  strip.  The  a-c  .source  is 
filtered  and  a  considerable  reduc¬ 
tion  in  radiation  is  achieved. 


Jones  plugs  are  used  for  intar- 
connecting  the  low-voltage  power 
source  and  control  units,  each  plug 
having  a  different  number  of 
prongs  to  prevent  any  possibility  of 
wrong  connections.  Giant  banana 
plugs  are  u.sed  for  the  high  voltage 
output  of  both  units.  In  the  10-kv 
unit,  the  |>olarity  of  the  ground  is 
changed  by  a  plug  in  strip  which 
also  reverses  and  maintains  the 
meter  at  ground  potential  thereby 
eliminating  the  need  for  meter 
corona  shields  and  stand-off  insu¬ 
lators. 

Circuit  Details 

Regulated  supplies  generally  have 
a  reference  or  standard  voltage 
with  which  they  can  compare  and 
thereby  correct  any  change  in  out¬ 
put  voltage.  The  stability  of  the 
output  voltage  is  of  course  def)end- 
ent  upon  the  stability  of  the  refer¬ 
ence.  An  excellent  stable  voltage 
source  is  a  dry  cell  battery  pro¬ 
vided  no  current  is  drawn  from  it. 
The  standard  used  in  both  supplies 
is  135  volts  from  two  small  67i-volt 
batteries,  series  connwted,  in  a  mu¬ 
metal  shield  and  in  .series  with  the 
input  grids  of  the  d-i  amplifiers. 
Since  the  batteries  are  in  series 
with  the  control  grid  of  vacuum 
tubes  in  class  A  operation,  no  cur¬ 
rent  is  drawn. 

For  regulation,  the  usual  methixl 
is  used  of  .sampling  the  voltage  vari¬ 
ations  of  the  output  with  a  resistor 
acro.ss  the  output,  amplifying  the 
variations  and  using  them  to  con¬ 
trol  the  resistance  of  a  series  tulx*. 
The  .screen  voltage  only  of  the  r-f 
o.scillators  is  controlled  with  the 
result  that  the  maximum  current 
of  the  control  voltage  is  l)elow  30 
ma  whereas  if  both  screen  and  plate 
voltage  were  controlled,  the  current 
would  be  about  120  ma  for  the  10- 
kv  and  260  ma  for  the  30-kv  supply. 

The  d-c  amplifier  consists  of  a 
7F'7.  a  7G7,  a  6AG7  series  tube  tri- 
ode  connected  and  a  VH75.  When 
used  without  .some  a-c  feedback,  it 
is  unstable  due  to  a  time  delay  in 
the  respon.se  of  the  r-f  oscillator. 
In  the  30-kv  unit  a  0.01-/<f  capacitor 
in  series  with  200,000-ohm  resistor 
from  control  output  voltage  source 
to  the  grid  of  the  7G7  and  a  0.01- 
pf  capacitor  from  the  control  out¬ 
put  voltage  source  to  the  input  grid 
are  neces.sary  to  maintain  stability. 


flu«(  uavd  M  r«T»r««  th»  polarity  o<  Iho  10  k*  lopply.  Thoir  iuaclloa  Is  shown  In 
Ihs  rIrcuH  diaqram  In  Fl«.  2 


too 
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FIG.  2 — Circuit  diavram  ot  Id-liT  supply,  Thu  vollaqu-ravaraiaq  ptuq  U  shown  In  on  occomponylnf  pholooroph 


The  transient  response  of  the  am¬ 
plifier  is  improved  by  this  feedback 
circuit,  however,  so  that  if  there  is 
a  sudden  chancre  from  full  load  to 
no  load  at  maximum  output  voltage, 
there  is  a  slight  transient  response 
in  the  output.  The  B  supplies  for 
the  amplifiers  are  regulated  sup¬ 
plies  of  340  volts  output. 

The  voltage  variation  necessary 
for  the  control  of  the  4  to  10-kv 
supply  is  20  to  120  volts  and  6  to 
130  volts  for  the  10  to  30-kv  unit. 
A  VR150,  in  series  with  the  .series 
regulator  tulie,  is  used  to  maintain 
sufficient  voltage  across  the  shunt 
7G7  otherwi.se  the  minimum  control 
output  voltage  would  be  alxuit  90 
volts,  allowing  1.5  volts  across  the 
7G7.  This  would  limit  the  mini¬ 
mum  output  voltage. 

The  series  VK  maintains  the 
pro{H*r  o]>erating  voltage  for  the 
shunt  tul>e  and  also  increases  the 
range  of  the  output  voltage.  In 
order  to  keep  the  VK  fired,  a  bleeder 
resistor  is  placed  across  the  control 
voltage  output.  The  voltage  drop 
across  the  VK  varies  from  1.50  to 
14.5  volts  but  since  this  tube  is  not 
u.sed  for  a  constant  voltage  drop, 
this  variation  is  entirely  satisfac¬ 
tory  and  can  be  compensated  for  by 
the  d-c  amplifier. 

For  .accurate  measurement  of  the 
output  voltage  a  meter  of  0..5-per- 
cent  accuracy  with  a  knife-edge 
pointer  and  mirrored  .scale  is  u.sed. 
The  resistors  used  are  the  deposited 
carbon  ty{>e  with  an  average  change 
of  -lO.Ol  percent  after  1,0<)0  hours 
u.se.  The  meter  resistors  are 
provided  with  corona  guards.  Meter 
range  switching  is  accomplished  by- 
shorting  out  the  required  amount  of 
resistance  by  means  of  a  shorting 
bar  actuated  by  a  solenoid.  Since 


FIG.  3— Th*  30-kv  supply  um*  two  l29B’t  lu  lh«  r  l  oscillator.  Both  luppllot  may  bo 
contTollod  roaiololy  from  a  ipodal  coiuola 


one  side  of  the  meter  is  at  ground 
potential,  a  high-voltage  switch  is 
not  needed.  The  only  precaution 
nec-essary  is  to  allow  the  reciuired 
distance  of  one  inch  jier  10  kv  be¬ 
tween  the  shorting  bar  contacts. 

Changing  the  jKilarity  of  the 
ground  in  the  10-kv  unit  necessi¬ 
tates  switching  the  high-voltage 
rectifier  plate  and  cathode  around 
which  in  turn  detunes  the  secon¬ 
dary  of  the  r-f  coil.  When  negative 
ground  is  desired,  the  sw-itch  shown 
in  F'ig.  2  is  open  and  the  total  capac¬ 
itance  across  the  primary  r-f  coil  is 
0.0025  /i/if. 

When  positive  ground  is  wanted, 
the  switch  is  mechanically  clo.sed 
by  the  positive  ground  strip 
and  the  primary  capacitance  is  in- 
crea.sed  to  0.004  nfif.  The  polarity¬ 
changing  strips  have  corona  guards 
on  the  four  terminal  connections 
to  the  1B3GT  and  the  r-f  coil.  The 


base  of  the  strip  which  supports 
the  tube  and  coil  leads  and  the 
Jones  plug  for  changing  the  meter 
polarity  is  polystyrene. 

The  use  of  two  separate  supplies 
has  several  advantages.  They  both 
can  be  oiierated  separately  allowing 
simultaneous  development  of  two 
voltages  and  the  two  supplies  can 
be  removed  from  the  rack  and  used 
as  independent  units.  With  the 
Iiositive  ground  connection  of  the 
10-kv  supply  the  two  supplies  can 
lie  operated  in  series  making  possi¬ 
ble  a  maximum  voltage  of  40  kv  at 
2  ma. 
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Stabilized  Circuit 


(!oni|>a«i  in!«triini«*iit  roiitrolit*(i  an«i  xtahilized  voltape  to  tlie  tlyinMies  of 

multiplier  pliototnlu*«,  a  Italanrin^  rimiit  for  <lark  rurrent  efferts  ami  a  ^tal^le  amplifier 

external  to  the  multiplier  tube 


no.  •lobtUt*d  po««r  tuppllM  and  on  additional  ampUllor  lorn  tho  circuit 

ol  iho  intlrumont.  Th«  2.000  ohm  control  at  lolt  it  P$ 


Is  MKA.sl'KiNt;  illumination  of  nur- 
fa  I't*!!  at  vory  low  intcmiitiea  ami 
ilctrrminiiiK  th«*  lirijrhtiu'sH  of  phos- 
phora  over  wiile  ran^iea,  the  photo¬ 
multiplier  tula*  ia  a  ataiulard  pie<-e 
of  «t|uipment. 

Ilwauae  of  the  operatini;  eharae- 
leriatica  of  photo-multitiliers,  the 
followiiiK  manual  eontrola  are  found 
deairable:  variation  of  a  atabilized 
voltage;  balancing  eontrol  for  tula 
dark  current,  .aeiiaitivity  ratine 
awitch,  and  atabilizin^  contrula  for 
an  additional  amplifier  if  one  ia 
uaed.  All  of  these  features  can  Im> 
comhineil  in  one  piec«-  of  u|i|inratus 
that  is  comfiact  and  portable. 

Several  models  of  the  instrument 
illustrated  have  lH>en  made  up.  and 
u.se  over  a  |)«*rioil  of  time  has  proved 
them  to  la-  reliable  The  stability  of 
the  circuit  and  the  convenience  of 
key  manual  controls  enable  the  oja-r- 
ator  to  concentrate  most  of  his  at¬ 
tention  on  other  phases  of  an  ex- 
p«‘riment  involvinir  low-intensity 
measurements.  Kluctuatinns  ordi¬ 
narily  ex|M>rienced  on  a-c  power 
lines  proifuce  neirli|;ible  effects  in 


the  output  meter  of  the  ap|)aratus, 
and  this  stability  is  maintained  with 
comiilete  elimination  of  the  usual 
dry  cells. 

The  schematic  diaKram  of  the 
'eipiipment  is  Kiven  in  Fi>r.  1.  There 
are  two  power  su|)i)lies,  one  full- 
wave  and  one  half- wave. 

Circuit 

In  the  dyiUKle  voltatre-suiiply 
circuit,  two  VKI5f>  tubes  are 
used  instead  of  batteries  as  the 
reference  voltajre  for  the  ri.17 
control  tube.  The  total  voltaire 
on  the  dyniKles  may  lie  varied 
by  potentiometer  /*,,  and  for  the  cir¬ 
cuit  i-onstants  shown,  a  Variation 
from  HO  to  slightly  over  100  volts 
IH‘r  dynisle  is  iiossible.  In  starting, 
an  .\mperite  thermal  relay  delays 
the  plate  voltajre  on  the  Hlti  tubes 
until  the  filaments  heat. 

The  other  power  supply,  with  a 
fixed  Voltaire  stabilizini  by  thre«> 
VR150  tubes  and  one  VR105  tuln*. 
supplies  plate  and  .screen  voItaire  to 
the  ."ifiOS  retl  tubes  and  anode  volt- 
aife  for  the  tihotomultiplier.  .A  po¬ 


tentiometer  across  one  of  the  stabil- 
izinK  lulie.s  provides  from  the  same 
supply  a  suitable  potential  for  bal- 
ancinjr  out  dark  current  effects. 
The  iMilarity  of  this  variable  poten¬ 
tial  is  such  that  the  effect  of  the  IR 
drop  in  the  anode  circuit  due  to 
dark  current  may  be  balanced  out. 

The  ano<le  of  the  multiplier  tube 
is  connected  to  the  voltafte  supply 
throujrh  resistors  arranized  on  a 
ceramic  switch  section  to  ifive  eijrht 
sensitivity  positions.  A  multiplying 
factor  of  five  from  one  jawition  to 
the  next  irives  a  total  sensitivity 
ranire  of  5"  for  the  instrument. 

Direi't  couplinir  from  the  multi- 
tilier  tube  into  the  first  .5693  is  u.sed. 
but  for  stable  operation  :t  resistor 
of  approximately  3  meitohms  is 
necessary  in  the  fventode  irrid  cir¬ 
cuit.  .A  conventional  bridize  ar- 
ranizement  serves  for  the  amplifier 
with  /’,  used  to  balance  the  bridjze 
to  a  null  conilition  when  the  izanK 
switch  is  in  the  first  position. 

The  output  meter  (Weston  model 
622  microammeter »  is  protected  by 
series  resistors  and  a  shunt  re¬ 
sistor.  (liMsl  dampiniz  is  produced 
with  hitrh  sensitivity  The  shunt¬ 
ing  resistor  is  hn-ated  on  top  of  the 


riG.  2  Indnunaot  ••asltlTlty  wUh  a 
1P21  phoiotub*  opwratwd  at  tO  velu 
par  (taqa 
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for  Photomultipliers 


Ua*  ot  connacflnq  coblaa  pannlla  tha  pickup  bos  and  motor  to  bo  moood 
indopondoatly  ol  tho  control  cabinot 


By  W.  S.  PLYMALE.  Jr. 
and  D.  F.  HANSEN 

Vfii'V  Kf^rarvh  iMboratory 
WotthtHiftoH,  If.  V, 


chassis  and  may  easily  be  replaced 
by  one  of  a  hijther  value  when  the 
multiplier  tube  is  refriirerated  and 
the  noise  level  becomes  lower. 

When  the  sensitivity  switch  is  in 
position  1.  the  meter  can  be  kept  on 
zero  by  /•’«  but  a.s  the  switch  is 
moved  away  from  this  position, 
dark  current  from  the  phototube 
produces  a  deflection.  By  setting 
P,  to  a  given  position,  however,  the 
meter  can  be  brought  to  zero.  The 
proper  ratio  between  resistors  in 
the  grid  circuit  of  the  first  5693 
will  insure  a  dark  current  balance 
for  any  position  of  the  three-gang 
switch,  the  most  accurate  dark  cur¬ 
rent  balance  being  obtained  with 
the  .switch  in  the  most  .sensitive 
position. 

A  heavy-duty  cable  with  g<H)d 
rubber  insulation  connects  the  main 
unit  and  the  box  housing  the  photo- 
tuln*.  An  external  shield  over  this 
cable  prevents  stray  pickups,  and 
by  grounding  the  shield  at  both 
ends  all  stray  effects  are  eliminated. 

No  lo.ss  measurable  with  a  high- 
scale  megger  teat  instrument  may 
be  allowed  to  exist  lietween  the 
photocathode  lead,  multiplier  anode 
lead,  and  the  ground.  If  humid 


FIG.  )  -Calibration  curro  uslnq  a  1P22 
tub*.  Both  this  curro  and  thot  oi  Flq.  2 
or*  lor  unrolriqoratod  tubot 


conditions  are  expected,  it  is  sug¬ 
gested  that  two  separate  low-loss 
concentric  cables  be  u.sed  for  the 
photocathiale  and  anode  circuits. 

For  photometric  work,  it  has 
Iteen  found  convenient  to  u.se  an  AN 
connector  between  the  phototube 
box  and  the  cable. 

To  avoid  undue  thermal  etfects, 
the  rectifier  tuliea  and  iMiwer  resis¬ 
tors  are  placed  near  the  back  and 
away  from  the  multiplying  resi.s- 
tors  and  the  bridge  circuit.  Heat 
baffles  to  i.solate  the  heat-sensitive 
parts  of  the  circuit  are  convenient 
and  of  value.  Symmetrical  mount¬ 
ing  of  the  parts  for  the  bridge  cir¬ 
cuit  gives  the  best  thermal  compen¬ 
sation  in  the  amplifier,  and  no  ap¬ 
preciable  thermal  drift  is  encoun¬ 
tered  after  the  warm-up  period. 

Sensitivity 

The  practical  range  and  .sensitiv¬ 
ity  of  the  instrument  using  a  1P21 
tul>e  are  shown  in  Fig.  2.  as  de- 
termine<l  experimentally.  A  lamp 
calibrated  at  a  color  tem|)erature 
of  2..360  K  was  used  as  a  source, 
and  care  was  taken  in  reducing  the 
intensity  to  low  levels.  Total  flux 
incident  on  the  photocathode  (area 
approximately  1.6  cm’)  is  repre¬ 
sented  as  the  ordinate  and  the  cor- 
respon<ling  meter  deflections  as 
absci.s.sa.  The  reading  for  the  low¬ 
est  point  was  made  when  the  meter 
deflection  was  well  above  the  aver¬ 
age  of  the  deflections  caused  by 
tulje  noi.se.  This  point,  therefore, 
represents  an  intensity  appreci¬ 
ably  higher  than  that  at  the  com¬ 
monly  defined  point  of  minimum 


detectivity.  Operation  of  apparatus 
involving  a  multiplier  tube  near  the 
noise  level,  however,  introduces 
difflculties  in  obtaining  meter  read¬ 
ings  by  direct  observation. 

Figure  3  presents  another  cali¬ 
bration  curve  using  a  1P22  tube. 
The  curves  for  Indh  tubes  indicate 
that  the  overall  sensitivity  of  the 
instrument  is  high  and  that  the 
respon.se  is  linear  until  the  photo¬ 
tube  begins  to  show  saturation. 
Both  curves  were  obtained  with  un¬ 
refrigerated  tubes  and  with  the 
output  resistor  values  indicated  in 
Fig.  1. 

Thermal  e<|uilibrium  is  reached 
after  a  warm-up  perio<l  of  from  15 
to  30  min«tes.  but  on  the  higher 
.sensitivity  positions  of  the  gang- 
switch  a  drift  from  zero  may  some¬ 
times  occur.  This  drift  can  readily 
lie  corrected  by  a  touch-up  adjust¬ 
ment  of  /',  with  the  shutter  on  the 
phototube  box  closed.  If  appreci¬ 
able  light  must  fall  on  the  multiplier 
tube  during  an  operation,  switch 
,S’W',  enables  the  operator  to  cut  off 
the  voltage,  thus  preventing  exces¬ 
sive  current  flow  in  the  tulie  and 
thereby  reducing  fatigue  effects 
and  chances  of  possible  damage. 

When  the  apparatus  is  u.sed  for 
long  intervals  of  time,  there  is  .some 
unavoidable  loss  of  sensitivity  due 
to  fatigue  in  the  multiplier  tube. 
When  a  small  fixed-brightness 
tungsten  lamp,  l>ehind  a  suitable 
aperture,  is  used  as  a  reference 
source,  the  instrument  may  l>e  kept 
in  calibration  by  occasionally  read¬ 
justing  P,  which  controls  the  dy- 
node  voltage. 
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Arronqamaol  ol  tubas  on  amplliiot  chastta.  Tbo  throo  proomplUlor  lubos  and  tho  input 
tub*  ot  tho  d  c  ampliilor  arc  mounlod  on  a  soparato  plata  which  U  luspandod  on 
vibration  iniulatori  to  roduco  inicrophonict 


A  D-C  Amplifier 


By  J.  N.  VAN  SCOYOC  and  6.  F.  WARNKE 

.4rmowr  Kratnrch  KounifadOH 
IthnoiB  Inittitute  of  1  f  chnoloify 
(.  htcago, 


THE  I  Mi:  UK  hit(h-gain  direct- 
cou[tl*d  hfnplintTi  for  meaiture- 
mrnU  of  ph)  aical  tjuantitiM  in  oft<*n 
nvoidfd  br^auRt!  of  the  ditticultie!i 
inherent  in  the  design  and  opera* 
tion  of  such  units;  but  when  the 
speciflcations  for  the  system  call 
for  a  reproduction  of  frettuencies 
from  rero  to  100  kilocycles  the 
use  of  a  direct-coupled  amplifier 
Is  by  far  the  most  satisfactory  and 
straightforward  approach.  The 
amplifier  described  here  was  de¬ 
signed  to  provide  maximum  flexibil¬ 
ity  of  input  circuits  and  to  reduce 
to  a  minimum  the  problems  usually 
associated  with  the  operation  of 
direct-coupled  amplifiers. 

The  following  specifications  were 
the  basis  of  the  overall  design: 
(1)  An  undistorted  output  of  310 
volts  (leak  to  i>eak  to  feed  an  ex¬ 
ternal  cathode-ray  tut>e,  t2)  fre¬ 
quency  response  from  zero  to  at 
least  60  kc,  (3)  maximum  gain  of  at 
least  40,000,  (4)  attenuation  of  40 
db  in  2-db  steps,  i5)  input  imped¬ 
ance  100  megohms,  (6)  e<|uivalent 
input  noise  voltage  of  les.s  than  6<) 
microvolts,  <7)  random  drift  as 
low  as  pos.sible,  (8)  a  preamplifier 
to  give  a  maximum  overall  gain  of 
at  least  2iK),000,  and  (it)  single- 
endt'd  or  pii.sh-pull  input. 

To  descriiie  how  these  features 
were  incorporated  into  the  ampli¬ 
fier,  the  circuit  is  i>roken  down  into 
simpler  units.  Figure  I  is  a  func¬ 
tional  blivk  diagram  of* the  direct- 
coupled  amplifier,  which  consists 
of  a  cross-coupled  input  stage, 
two  stages  of  amplification  with 
cathiMle-follower  output  and  feed- 
b.ack. 

The  basic  circuit  of  the  cross- 
coupled  stage  is  shown  in  Fig.  2 
Considering  this  as  a  symmetrical 


circuit,  the  cathmle  voltages  of  1’, 
and  F.  are  initially  equal.  Single- 
ended  input  may  be  connected  be¬ 
tween  terminals  1  and  2  or  3  and  2. 
The  signal  voltage  to  V’,  is  the  dif¬ 


ference  of  the  cathode  voltage  of 
r.  and  V .  The  signal  voltage  of 
V’.  is  identical  but  is  measured  in 
the  opposite  direction.  Hence  the 
signal  voltage  at  the  plate  of  F,  is 
e<|ual  in  magnitude  to  the  voltage  at 
the  plate  of  F„  hut  is  180  degrees 
out  of  phase  with  it. 

Input  Circuit  Explained 

To  illustrate;  if  a  positive  voltage 
is  applied  to  the  grid  of  F,  the  volt¬ 
age  Ih-tween  the  cathtnle  of  F,  and 
ground  increa.scs  while  no  change 
occurs  in  F..  This  increase  in 
cathisie  voltage  api>ears  as  a  posi¬ 
tive  grid  voltage  for  F,  and  a  nega¬ 
tive  grid  voltage  for  F,.  Thus  equal 
and  opposite  grid  signals  and  plate 
voltages  are  produced  in  Fi  and  F,. 
The  same  conditions  hold  if  the 


riC.  1  Block  dlaqram  ol  d  c  amplilior  •mplorlnq  croMcoupUd  input  and  rathod* 
lollowot  output 
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Arrao9*m«nt  oi  lour  idaoBcal  ampUllar  unit*  plugqsd  into  ipccial  panat-mouiittaq  FIG.  3 — Schamotlc  dlaqram  ior  ctom- 

brackats.  Connactions  b*tw**n  pcmal-mounlvd  control*  or*  mad*  by  ra*an*  oi  octal  couplad  Input  *taq*  with  typical  *alu** 

■ockat*  and  pluq*  and  th*  chaaai*  ar*  hold  In  plac*  by  amall  slid*  la*t*n*r*  lor  circuit  compon*nt* 


with  Cross-Coupled  Input 


Ciiiiipat-t  unit  em|il(>v»t  rro.sh'COupleil  circuit  to  allow  hin^le-endeil  or  push-pull  input  with¬ 
out  cirt'uit  4-haii*'<*s  aiitl  low  hum  level  with  a-<*  heaters.  Has  high-input  and  low-output 
impi'danees  with  high  undistortetl  output  voltage  anti  gooil  frei|ueney  re^ponse 


input  signal  is  applied  to  the  prid 
of  I’,  except  that  the  phase  of  the 
output  Voltaire  with  respect  to  the 
input  is  reversed.  If  the  siRnal  is 
divided  between  the  two  prrids,  as  is 
the  case  with  push-pull  input,  the 
voltaire  lietween  the  (rrids  of  I’,  and 
r,  is  the  same  as  before  except 
that,  in  this  case,  it  is  e<|ually  di¬ 
vided  between  cathodes  of  I’,  and 
V..  Thus  it  is  seen  that  this  cross- 
coupled  input  circuit  may  act  as  a 
push-pull  input  staire  or  a  balanced 
phase  inverter.  Any  hum  or  siirnal 
common  to  both  inputs  is  effectively 
cancelled.  In  practice  V,  and  T. 
usually  are  low-mu  triodes  while 
V’,  and  r,  are  hi(rh-mu  triodes.  The 
actual  circuit  is  shown  in  Fiir.  3. 
Tubes  previously  de.scribed  as  V, 
and  V’,  are  the  two  halves  of  a 


12AU7  .separately  connected  aa 
cathode  followers.  Tubes  and  V, 
are  the  two  halves  of  a  12AX7.  A 
ten-turn  2,000-ohm  potentiometer 
is  used  as  a  sinRle  balance  control 
for  the  entire  amplifier.  The  input 
trrid  resistors  labeled  100  meRohms 
are  actually  110  meRohms  which  in 
parallel  with  the  1,000  meRohms  of 
Rrid-to-cathode  leakaRe  Rive  an 
effective  input  resistance  of  100 
meRohms.  The  addition  of  1,000- 
ohm  resistors  in  the  cathode  cir¬ 
cuits  of  the  12AX7  produce  bias  for 
this  staRe. 

The  effectiveness  of  the  input 
circuit  aa  a  pha.se  inverter  may  be 
demonstrated  as  shown  in  FiR.  4.  A 
sine-wave  siRnal  is  applied  between 
the  two  input  terminals  by  means 
of  a  center-tapped  transformer 


windinR  and  the  output  of  the  am¬ 
plifier  is  connected  to  the  deflection 
plates  of  an  oscilloscope.  The  switch 
may  be  moved  to  any  of  the  three 
positions  shown,  applyinR  full  volt- 
aRe  to  either  Rrid  or  a  balanced 
voltaRe  to  both  Rrids,  without  af- 
fectinR  the  magnitude  of  the  output 
voltaRe.  It  should  be  noted  that 
this  complete  phase  inversion  with 
sinRie-ended  input  is  accomplished 
without  the  necessity  of  critical  ad¬ 
justments  of  resistors  or  bias  volt- 
aRes. 

One  method  of  connectinR  this 
input  stage  is  shown  in  FiR.  5A. 
The  grids  are  connected  to  opposite 
corners  of  a  Wheatstone  bridge 
which  may  consist  of  strain  gages 
or  other  variable-resistance  ele¬ 
ments.  The  R—  point  of  the  bridge 
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•hould  be  Mljuited  to  ftx  the  initial 
i>alaneMl  (rid  voltages  at  Home 
point  between  ground  and  -r  10 
votta,  tince  the  croaa-coupled  input 
•tage  will  operate  itatiafactorily 
anywhere  in  this  range.  The  output 
from  the  bridge  will  t>e  either 
•ingle-ended  or  puah-pull,  depend¬ 
ing  on  whether  one  or  two  active 
arnriH  are  employed. 

Figure  5B  ahowa  a  typical  con¬ 
nection  for  a  cryalal  gage.  The  out¬ 
put  of  the  gage  is  connected  to  one 
grid  while  the  other  grid  in 
grounded  through  a  0.1-/xf  capac¬ 
itor.  Thie  arrangement  takes  care 
of  iKMHible  difTerencert  in  grid  volt¬ 
age  due  to  grid  current,  which 
would  not  lie  true  if  one  grid  were 
shorted  to  ground. 

f»*dbach  Amplifier 

The  remaining  .stages  of  the 
amplifier  may  lieat  l>e  conaidereil  to¬ 
gether  since  they  are  completely 
enclosed  in  a  fei'dback  loop.  Thi.s 
.section  of  the  direct-<-oupIed  ampli¬ 
fier,  Hhown  in  Fig.  6,  consi.sts  of  two 
push-pull  amplifier  slageii  using 
12AX7s  and  a  12Al'7  push-pull 
cathiHie  follower  to  give  low-imiied- 
ance  output. 

The  first  of  these  amplifier  stages 
has  a  low  gain  las’ause  of  the  cur¬ 
rent  feedback  prtsluced  by  the  use 


of  large  individual  cathode  resist¬ 
ors.  The  second  stage  is  a  more  or 
less  conventional  push-pull  ampli¬ 
fier  providing  no  feedback;  because 
of  the  large  value  of  the  common 
cathode  resistor  used  it  corrects  for 
any  inequalities  in  the  two  input 
signals.  The  final  stage  employs  a 
12AU7  as  a  push-pull  cathode  fol¬ 
lower  to  improve  the  frequency  re¬ 
sponse  of  the  system.  Low  output 
impedance  is  necessary  because  of 
the  capacitance  of  the  cables  con¬ 
necting  the  amplifier  to  the  cathode- 
ray  tube  located  in  a  separate  unit. 

Additional  feedback  voltage  is 
introduced  across  the  .separate 
cathode  resistors  of  the  first  stage 
by  means  of  a  resistance  network 
from  the  output  cathode  followers. 
Note  that  if  the  cathixle  terminals 
of  the  first  stage  were  joined,  no 
feedback  voltages  would  appear  and 
the  amplifier  would  ojierate  at 
maximum  gain.  Hence  a  variable 
resistance  placed  between  the  two 
input  cathodes  .serves  as  a  gain 
control  by  varying  the  amount  of 
fe«*<lback  in  this  .section  of  the 
amplifier.  The  gain  of  the  ampli¬ 
fier  may  Im*  varied  by  a  factor  of 
five-hundre<l-to-one  as  this  resist¬ 
ance  is  changed  from  zero  to 
infinity. 

In  the  amplifier  (lescribtMl.  the 


gain  is  varied  over  a  range  of  forty 
decibels  in  two-decibel  steps  by 
means  of  a  .single  twenty-position 
switch  which  in.serts  appropriate 
resistance.  The  maximum  gain  of 
the  d-c  amplifier  without  feedback 
is  200,000.  The  maximum  and  mini¬ 
mum  gains  as  determined  by  the 
attenuator  resistance  values  are 
50,000  and  500. 

It  should  be  mentioned  that  bal¬ 
anced  feedback  over  two  stages  as 
previously  described  reduces  in¬ 
equalities  in  gain  between  the  two 
halves  of  the  amplifier. 

The  frequency  response  of  the 
amplifier  varies  with  attenuator 
position  because  of  change  in  feed¬ 
back.  To  compensate  for  this  vari¬ 
ation  the  attenuator  is  padded  with 
three  small  capacitors.  Represent¬ 
ative  frequency  response  curves  for 
the  d-c  amplifier  are  shown  in  Fig. 
7.  When  a  long  input  cable  is  used 
with  a  resistive  .source,  a  decrease 
in  bandwidth  occurs  due  to  the  dis¬ 
tributed  capacitance  of  this  cable. 
A  small  siK'ket  is  provided  for  inser¬ 
tion  of  attenuator  shunting  capaci¬ 
tors  to  give  the  amplifier  a 
compensatory  rising  frequency 
characteristic. 

Triode  tulx's,  particularly  high- 
mu  triodes,  are  seldom  used  as  wide¬ 
band  amplifiers  becau.se  of  the  large 
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FIG.  8  PraaraplUiar  and  coupling  natwork  including  crooacouplad  Input  circuit 


effective  input  cnpacitjuice.  This 
effective  capacitance  may  become 
quite  large  as  it  is  approximately 
equal  to  the  product  of  the  stage 
gain  and  the  grid-plate  capacitance 
of  the  tube.  In  a  push-pull  ampli¬ 
fier  this  effect  may  be  eliminated  by 
the  simple  expedient  of  cross  neu¬ 
tralization,  the  connection  of  a 
capacitor  approximately  equal  to 
the  grid-plate  capacitance  of  the 
tube  from  each  plate  to  the  opposite 
grid.  By  this  methixl  the  effective 
input  capacitance  of  a  triode  may 
be  made  equal  to  or  less  than  the 
grid-cathode  capacitance  of  the 
tube.  The  effective  output  capaci¬ 
tance  of  the  tube  is  approximately 
doubled.  It  can  be  shown  that  in 
push-pull  ampliflers,  triodes  using 
this  type  of  neutralization  compare 
favorably  with  pentodes  of  the 
•same  transconductance  as  wideband 
amplifiers.  Neutralization  of  the 
12AX7  stages  is  accomplished  by 
the  capacitors  shown  in  the 

circuit  of  F’ig.  6. 

Freamplifier 

The  circuit  of  the  preamplifier, 
shown  in  Fig.  8,  is  es.sentialiy  that 
of  the  cross-coupled  stage  previ¬ 
ously  descrilied,  with  the  addition  of 
a  cathode-follower  output.  The 
input  and  output  stages  are 
12AU7’s,  while  the  cross-coupled 
stage  is  a  12AX7.  The  input  im- 
Iiedance  to  either  input  grid  is  100 
megohms.  A  50,000-ohm  potentio¬ 
meter  is  in.serted  between  cathodes 
for  use  as  a  hum-balancing  control. 
This  balance  is  reset  only  when  new 
input  tubes  are  in.serted,  and  the 
potentiometer  jwsition  is  deter¬ 
mined  by  feeding  a  signal  to  both 
input  grids  in  parallel  and  adjust¬ 
ing  the  jKitentiometer  until  mini¬ 
mum  output  is  observed.  Hum  can¬ 
cellations  of  the  order  of  1,000  to  1 
may  la*  achieved  in  this  manner. 

Ca.scaded  coupling  networks  are 
used  to  minimize  the  effects  of  dif¬ 
ferential  leakage  in  the  coupling 
capacitors. 

A  balanced  attenuator  varies  the 
gain  from  5  to  50,  or  20  db  in  5-db 
steps.  The  maximum  possible  gain 
of  the  overall  system  is  2.5  million. 
The  maximum  usable  gain  because 
of  noise  is  approximately  250,000 
with  lower  and  upper  half-power 
frequencies  of  0.2  and  .50,000  cycles 
per  second. 


Becau.se  of  the  low  power  con¬ 
sumption  of  the  amplifiers  it  was 
practical  to  u.se  one  power  supply  to 
furnish  voltages  to  four  amplifiers. 
This  regulated  supply  furnishes 
each  amplifier  with  150  volts  at  12 
ma  and  .500  volts  at  8  ma. 

The  heaters  of  four  amplifiers  are 
supplied  by  two  separate  6.3-volt 
filament  transformers.  One,  which 
supplies  the  heaters  of  the  last 
three  stages  of  all  four  amplifiers, 
is  left  floating.  The  other,  which 
supplies  the  heaters  of  the  preamp¬ 
lifiers  and  the  cross-coupled  stages 
of  the  d-c  amplifiers,  is  center  tap¬ 
ped  to  ground.  Since  the  voltage  of 
the  latter  is  somewhat  critical  it  is 
supplied  from  a  regulated  a-c 
.source.  This  a-c  operation  of  heat¬ 
ers  is  somewhat  unusual  in  direct 
coupled  amplifiers  and  simplifies 
matters  greatly  by  elimination  of 
a  d-c  regulated  heater  supply  with 


attendant  worries  about  heater  to 
cathode  potentials. 

These  amplifiers  were  designed 
primarily  for  use  in  measurements 
of  strains,  pressures,  temperatures, 
velocities  and  accelerations.  They 
should  find  uses  in  other  applica¬ 
tions  such  as  medical  research,  com¬ 
puter  circuits,  .servomechanisms 
and  oscillo.scopes. 
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Measuring  Color  of 


•|>«Ttroru«li<iiiiHt‘r  giv(‘A  ar^iinient-pr«M)f  rlirrk.  of  iiiia^o  color  on  proiiiictioii 
rolls  of  television  picture  tiilM's  in  IJi  wcoinls  l»>  tracin'!  spectral  eiierfiy  distriliiition  curve 
of  phosphor  directly  on  pa|>er*rharl  recorder.  \lso  checks  color  shift  with  heam  current 
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Tiikrt.  is  as  ykt  no  aifrei-mcnt 
in  the  television  irolustry  con- 
rerninjf  uniform  methwis  of  meas- 
urinif  screen  r«i|or  of  standard 
tdark-und-white  picture  tuU-s,  As 
in  {)ther  new  and  expandintr  fields, 
the  art  is  ahead  of  the  s|)ecification.s 
and  the  meth'sls  of  measurement. 

('afh(Mte-ray  tul»es  have  ia*en  re- 
j*Tte<l  hy  customers  liecaiise  thos*- 
customers  did  not  approve  the 
screen  colors  when  examined  visu¬ 
ally.  Tula-s  have  also  l*een  rejected 
for  color  shift  with  l>eam  current 
change  on  the  basis  of  visual  in- 
siMHtion.  Although  the  customers 
may  have  l>een  rijfht,  the  impor¬ 
tant  |K)int  is  that  no  accepted  meth- 
ikIs  of  measurement  exist  in  the 
television  industry  by  which  to 
judye  s<Ti‘«-n  (piality.' 

This  lack  of  standardization  for 
tin-  colorimetry  of  television  pic- 
ture-tula'  screens  iIih's  not  reflect 
either  a  lai  k  of  recojrnition  of  the 
problem  or  lack  of  activity  directeii 
toward  its  solution.  The  .loint  Klec- 
tron  Tula-  Knifineerinjf  ('oiiiicil 
JKTKC'  has  an  active  SulKom- 
mittta*  on  CatluKle-Ray  Tula*  Scre«*n 
and  I’hosphor  ('haracferistics  which 
has  la*en  workinif  on  the  problem 
for  several  years.  This  sulK-ommit- 
tee  has  conducted  industry-wide 
corrclat iiuis  of  color  measurements 
amont,'  television  i>icture-tul>e  man- 
ufai  tiirers  It  has  recently  enli't«‘.l 
the  aid  of  the  National  Hureau  of 
Standards  in  ilevisiuK  a  suitable 
liirht  source  for  calibration  of  such 
cathode-ray  tula*  colorimeters  as 
are  presently  used  in  the  industry. 
These  etTi'rts,  however,  have  not  yet 
reached  thi'ir  conclusion,  nor  are 
tlu*y  of  such  a  nature  as  to  jiermif 
evaluation  of  the  several  tyjw's  of 
colorimetric  ei]ui|)ment  currently  in 
use. 

It  seems  likely,  therefore,  that 


Complsl*  colhod*  ray  tub*  «p*clrora(lloiii*t*r.  T*l*Ti*ioo  pictur*  tub*  b*lnq  m*a*- 
ur*<l  la  at  *atr*ia*  upp*r  l*it.  Cbl*l  op*ratlnq  coDItols  ar*  on  pan*l  ol  consol*.  Cobl- 
n*t  rack  at  c*nl*r  hous*s  voltag*  radiator  and  chart  r*cord*r;  cro  la  at  riqhl 


such  vitrorous  ciaiperative  efforts  as 
these  must  not  only  be  continued 
into  the  future  until  projier  stand¬ 
ardization  has  been  achieved,  but 
that  they  must  continue,  as  in  the 
jiast,  to  be  suiiplemented  by  funda¬ 
mental  research  activities  con- 
ilucted  within  the  laboratories  of 
the  several  television  tula*  manu¬ 
facturer.* 

Laboratory  Techniquet 

For  a  number  of  years  we  havi* 
iitidertaken  the  i-arefiil  measure¬ 
ment  of  the  siH-ctral  enerizy  dis¬ 
tributions  of  luminescent  sources. 
This  work  is  part  of  a  proy'ram 
ilevoted  to  the  study  of  the  optical 
I>ro|«*rties  of  phosphors.  Suitable 
optical  eipiipmetit  was  sot  11(1  at 
first  so  that  jirecise  point-by-point 
techniijues  could  Iw  emtiloyeil  for 
the  determination  of  these  curves. 
(Iradually  the  ner-ds  of  the  yroiips 
vvorkinrr  on  the  development  of  im- 
provisl  phosphors  increased. 

It  became  apparent  that  the 


amount  of  spectral  eneryry  distri¬ 
bution  data  required  was  approach¬ 
ing  siiih  a  magnitude  that  the 
shiwer  laboratory  techniuues  needed 
to  lie  .sujierseded  by  rapid,  auto¬ 
matic  equipment.  Consequently,  we 
ileyelo(H*d  two  pieces  of  eiiuipment 
to  meet  these  needs.  One  automatic 
recordinjr  siiectroradiometer  vva.s 
ilevelo|H*d  for  the  measurement  of 
tliiore.scent  lamp  spectral  energy 
distrihutions  in  12.5  minute.s.  This 
instrument  has  been  desi-ribed  else- 
vv  he  re. 

Kecaiise  of  its  s|)ecial  a|)peal  to 
the  television  industry,  the  s»H*ond 
automatic  recording'  sjH'ctroradio- 
meter  is  discusse*!  here.  Funda- 
mentallv,  thi.s  spectroradiometer 
consists  4if  a  moniK-hromator  for 
scanning  the  siiectrum  of  the  light 
emitted  by  a  cathisie-ray  tube 
screen,  and  the  means  for  measur¬ 
ing  and  recording  the  intensity  of 
the  dispersed  light.  While  there  i.s 
a  basic  similarity  between  our  two 
sptHtroradiometers,  the  present  in- 
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FIG.  1  Sp«ctrum  ol  c-r  tub*  rost*r  U  tw*pt  past  multiplier  pholotub*  by  cam  dri*« 
that  it  tynchronited  with  r*cordinq  pap«r  drie*.  to  that  d«tir*d  tpedral  rotponto 
it  traced  on  uniform  wavelength  tcale 


strument  incorporates  a  number  of  The  spectral  band  leaving  the 
new  or  modified  features  not  em-  moncK-hromator  exit  slit  falls  upon 
ployed  in  the  earlier  one.  the  cathode  of  a  photomultiplier 

The  i>rinciple  of  operation  may  tube  whose  output  is  fed  into  an 
be  explained  with  reference  to  Fijr.  a-c  amplifier.  The  amplifier  output, 
1.  Idjrht  emitted  from  a  standard  suitably  comiiensated,  is  rectifie<l 
525-line  raster  on  the  .screen  of  a  and  presented  to  a  l-milliamfMTe 
catho<ie-ray  tuta*  is  admitted  chart  recorder  whose  pap«‘r  drive 
through  the  entrance  slit  of  a  is  synchronized  with  the  wave- 
(|uartz  monochromator.  Portions  of  lenKth  drive.  This  .synchronization 
the  .spectrum  produced  by  the  has  the  effect  of  producing  a  uni¬ 
prism  emerge  through  the  exit  slit  form  wavelength  scale  on  the  re- 
of  the  monochromator.  The  me-  corder  chart. 

chanical  drive  of  the  instrument  Optionally,  the  unrectified  am- 
actuates  a  cam  which  rotates  the  plifier  output  may  Ije  presented  to 
monochromator  prism  through  the  a  7-inch  o.scilloscoi)e  for  i)ersistence 
intermediary  of  a  cam  follower  and  studies.  A  calibration  process 
lever  arrangement.  This  wave-  makes  the  instrument  direct-read- 
length  drive-cam  is  so  shaped  as  to  ing.  The  standard  calibrating 
move  the  spectrum  past  the  exit  source  is  a  tungsten  filament  pro¬ 
slit  in  such  a  manner  that  equal  jection  lamp  operated  at  a  color 
wavelength  intervals  are  scanned  in  temperature  of  2,848  K.  Its  light, 
equal  periods  of  time.  These  sue-  diffu.sely  reflected  from  a  mag- 
cessive  portions  of  the  visible  spec-  nesium-oxide  plaque,  can  be  viewed 
trum  cover  the  entire  range  from  by  the  entrance  slit  of  the  mono- 
7,200  angstroms  (red)  to  3,600  chromator.  Since  this  lamp  has  a 
angstroms  (blue)  in  48  seconds.  known  8|)ectral  energy  distribution. 


the  instrument  is  consider«Hl  to  be 
in  proper  calibration  when  the  re¬ 
corder  pen  reproduces  this  known 
curve. 

Optical  System 

•A  Littrow  type  monochromator 
is  used.  It  employs  a  concave  mir¬ 
ror  for  collimating  the  incident 
l»eam  and  focussing  the  spectrum 
on  the  exit  slit.  The  wavelength 
drive  is  operated  by  a  reversible 
synchronous  motor  through  an  ad¬ 
justable  clutch  which  is  geared  to 
produce  a  rapid  scan  in  48  seconds 
or  a  slow  .scan  in  12  minutes.  One 
important  feature  of  the  wave¬ 
length  drive  is  that  the  wavelength 
cam  may  l>e  rotated  continuously 
in  either  direction,  thus  eliminating 
the  nee<l  for  limit  switches. 

On  the  main  drive  shaft,  beneath 
the  wavelength  cam,  is  a  coarse  cor¬ 
rection  cam  which  adjusts  the  out¬ 
put  of  the  a-c  amplifier  by  means 
of  a  p<jtentiometer  in  one  stage. 
Effectively,  the  amplifier  gain  is 
thus  varied  so  as  to  make  the  input 
signal  to  the  recorder  proportional 
to  the  luminous  energy  at  any  wave¬ 
length.  By  this  means  compensa¬ 
tion  is  simultaneously  provided  for 
three  things:  (1)  the  non-constant 
si)ectral  sensitivity  characteristic 
of  the  photomultiplier-tul)e  detec¬ 
tor;  (2)  the  non-uniform  absorp¬ 
tion  of  the  spectrum  by  the  optical 
system:  (3)  the  variable  dispersion 
of  the  (piartz  optics. 

The  instrument  requires  fine 
comjH-n.sation  to  eliminate  the  effect 
of  all  residual  errors,  such  as  might 
ari.se  when  tubes  or  .standard  lamps 
are  replaced.  This  compensation 
is  achieved  by  supplying  a  second 
variable  d-c  voltage  to  modify  the 
gain  of  the  amplifier. 

The  source  of  the  fine  compensa¬ 
tion  signal  is  a  projection  lamp, 
operated  at  line  voltage,  which  il¬ 
luminates  a  vacuum  phototube.  The 
amount  of  light  entering  this  pho¬ 
totube  is  controlled  by  rotating  a 
thin  metal  disk  of  varying  radius 
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prodacad  Ihto  curva.  Uluslratta^i  praclalon  ol  •paciroradiamalar  Ui  dupHcoHnq 
ba  raaulla 


in  ltd  (Mith.  Thin  (lidk  in  rotuted 
by  mednn  of  yearinK  controlled 
from  the  main  drive  nhaft. 

Calibration 

A  year  drive  ix  used  for  deter- 
mininy  the  sha)>e  of  the  fine  com- 
(tensation  disk.  Kriefiy,  this  is  ac- 
romplished  by  placiny  a  circular 
piece  of  brass  sheet  on  a  holder.  On 
the  front  panel  of  the  con.sole  is 
a  knurled  thumb  screw  for  the 
manual  operation  of  a  .scrilier  at¬ 
tachment  which  carrie.s  a  sharp 
needle  for  traciny  a  curve  on  the 
•surface  of  the  disk  a.s  the  latter 
rotates.  Illumination  from  the 
standard  lamp  is  allowed  to  enter 
the  momKhromator,  and  the  wave- 
lenyth  drive  is  then  set  into  o|>«‘ra- 
tion.  The  front-panel  thumb  .screw 
is  manually  ailjusted  so  that  the 
nvortler  iwn  traces  out  on  the  chart 
the  known  .s|iectral  eneryy  <iistribu- 
tion  of  the  standard  lump  at  a 
color  temia-rature  of  2.848  K.  This 
calibration  cun  Ik-  \ery  accurately 
IH-iformed  when  the  12-minute  or 
slow  scanniny  sia-ed  is  used.  Oiu-e 
the  brass  disk  has  been  marked,  the 
scrilH-r  attachment  is  removed  from 
the  housiny.  The  disk  can  readili 
be  cut  t<i  the  scribed  curve  and  sub- 
se<iuently  mounted  on  its  own  spin- 
dlt'  where  it  (H-rforms  the  r«-<iuired 
<-omiK-nsat ive  f unct ion 

Whenever  the  standard  lamp  is 
used  for  calibration  puriMvses.  the 
luminous  input  to  the  photomulti¬ 
plier  tula*  is  interruiited  at  the  rate 
of  t>0  cycles  |K‘r  second  by  means 
of  a  cylindrical  liyht  chopta-r.  This 
is  mounted  concentrically  over  the 
phott>multiplier  housiny  and  is  ro¬ 


tated  by  a  synchronous  motor. 
I.iyht-choppiny  is  nece.ssary  duriny 
calibration  in  order  to  provide  an 
a-c  .siynal  for  the  amplifier.  A 
cathode-ray  tube,  however,  is  in¬ 
herently  a  source  of  pulsatiny  liyht 
.so  that  choppiny  is  not  nc-eded  when 
one  of  the.se  tubes  is  beiny  meas¬ 
ured. 

All  power  is  derived  from  a 
standard  115-volt,  60-eyc!e,  ainyle- 
pha.se  flower  line.  This  power  is 
very  carefully  reyulated  by  means 
of  a  2-kvu  voltaye  reyulator  which 
jirovides  (l.2-percent  reyulation  ac¬ 
curacy  and  a  maximum  harmonic 
distortion  of  5  percent.  Each 
chassis  power  supply  also  ha.s  its 
own  individual  electronic  n-ytila- 
tion  The  photomultiplier  power 
supfily  is  quite  standard.  It  derives 
full-wave  rwtification  from  a  typ«‘ 
•'iKlCY  tube.  The  dynode  voltayes 
are  fixed  and  are  reyulated  by  the 
u.se  of  a  typ*-  VKlOa  voltaye-reyu- 
lator  tube  in  each  staye.  The 
photomulti|>lier  enclosure,  which 
may  Ik-  entered  from  the  left  siiie 
of  the  front  panel  of  the  console,  is 
•spiipped  with  a  safety  interhs-k. 

Amplifier  and  Oscilloscope 

The  a-c  amjilifier  is  built  in  two 
sections,  to  jH-rmit  brinyiny  the 
yain  control  to  the  front  panel  with¬ 
out  sjioiliny  the  amplifier  iM>rform- 
ance  on  account  of  the  capacitive 
loadiny  of  conntvtiny  cables.  The 
amplifit-r  uses  current  feedback  in 
all  stayes.  Us  output  into  the 
crystal  diisle  rvvtifiers  is  from  a 
cathode  follower.  The  low-fre<iuency 
response  has  iM-en  adjusted  .so  that 
a  120-cycle  square  wave  shows  only 


a  10-percent  drop.  The  hiyh-fre- 
quency  characteristics  permit  re¬ 
production  of  a  120-cycle  square 
wave  with  neyliyible  roundiny  at 
the  corners. 

The  oscilloscope  was  included  for 
convenience  in  serviciny  the  equip¬ 
ment  and  to  display  the  build-up 
and  decay  characteristics  of  phos¬ 
phors.  The  photomultiplier  looks  at 
the  cathode-ray  tube  under  test  for 
about  8.3  milliseconds,  duriny  which 
time  the  briyhtness  of  a  phosphor 
underyoes  a  number  of  alternations. 
By  adjustiny  the  horizontal  sweep 
of  the  scope  to  120  cps  and  apply- 
iny  the  amplifier  output  directly 
to  the  vertical  input,  it  is  possible 
to  observe  and  measure  the  per¬ 
sistence  characteristics  of  the  phos¬ 
phors  with  the  scopie.  With  short- 
persistence  phosphors  it  is  merely 
necessary  to  increa.se  the  horizontal 
sweep  frequency  to  its  maximum 
value  of  about  30  kc. 

Performance 

The  wavelenyth  calibration  of 
the  spectroradiometer  was  carried 
out  by  standard  optical  methods. 
No  provision  was  made  for  recali¬ 
bration.  The  wavelenyth  calibra¬ 
tion  is  sufficiently  well-made  .so 
that  there  is  no  error  yreater  than 
10  anystroms  in  any  portion  of  the 
sjiectral  ranye  covered. 

Fiyure  2  illustrates  the  precision 
of  the  spectroradiometer.  This  rec¬ 
ord  is  a  superposition  of  three  con¬ 
secutive  spectral  eneryy  distribu¬ 
tion  curves  taken  from  the  .same 
catho*le-ray  tube.  It  can  ht>  .seen 
that  errors  of  reproduction  are 
ipiite  neyliyible. 

Once  the  spectral  eneryy  distri¬ 
bution  curve  of  a  phosphor  has 
lieen  obtained,  the  information 
may  readily  be  converted  into 
the  nomenclature  of  the  Interna¬ 
tional  Commission  on  Illumination 
(ICl)." 
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Optimum  Coax  Diameters 


Equations  and  charts  give  optimum  ratios  of  inner  and  outer  conductor  diameters  for 
each  of  ten  different  transmission  line  properties.  Comparison  of  curves  s|»ee«is  choice  of 
hest  compromise  ratio  for  a  partii'ular  application.  Expanded  scales  give  Zo  for  any  ratio 
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IF  THE  INNER  tUAMETER  1)  of 
the  outer  conductor  of  a  coax¬ 
ial  transmission  line  is  held  con¬ 
stant  and  the  diameter  d  of  the 
inner  conductor  is  varied,  opti¬ 
mum  conductor  diameter  ratios 
for  different  transmission  line 
properties  will  ranfre  from  one  to 
infinity  as  indicated  in  FIr.  1. 

It  is  fre<|uently  advantafreous 
to  employ  a  coaxial  line  havinR  a 
conductor  diameter  ratio  which 
results  in  a  compromise  between 
several  desirable  line  properties. 
\  sinjrle  compromi.se  ratio  is 
al.so  desirable  for  certain  fields 
of  u.se  becau.se  it  simplifies 
manufacturinK  and  merchandis- 
injr  problems.  The.se  considera¬ 
tions  have  led  to  standardization, 
in  effect,  of  a  sinple  coaxial  con¬ 
ductor  diameter  ratio  for  hiRh- 
frequency  and  microwave  appli¬ 
cations.'  This  ratio  (2.3)  re¬ 
sults  in  a  nominal  characteristic 
imi>edance  of  about  50  ohms. 
For  many  specific  coaxial  line 
applications,  however,  the  desiRn 
enRineer  may  find  it  desirable  to 
employ  a  conductor  diameter 
ratio  which  will  Rive  more  nearly 
optimum  results. 

The  derivation  of  the  optimum 
ratios  is  brietly  de.scribed  and 
optimum  values  are  indicated  to 
one  part  in  ten  thousand.  In  all 
cases  the  medium  between  con¬ 
ductors  is  assumed  to  be  a  Ras 
with  a  dielectric  constant  ap- 
proachinR  unity,  and  any  effect 
of  inner  conductor  supports  upon 
the  optimum  conductor  diameter 
ratio  for  a  Riven  property  is 
ncRlected. 


The  relationship  between  con¬ 
ductor  diameter  ratio  and  char¬ 
acteristic  impedance,  as  plotted 
on  the  expanded  scales  of  Fig.  2, 
is  based  on  the  familiar  equation 

Z,  -  13X  loR„  (fi.'rf)  (1) 

Attenuation  and  Attenuators 

For  a  Riven  fre<iuency  and  con- 
ductinR  material  the  total  hiRh- 
frequency  resistance  R  of  a 
coaxial  transmission  line  is  pro¬ 
portional  to  the  inverse  sum  of 
the  diameters  of  the  individual 
conductors : 


This  equation  shows  that  mini¬ 
mum  resistance  of  a  line  of  Riven 
outer  conductor  diameter  D  oc¬ 
curs  when  ratio  D  d  approaches 
unity.  Minimum  resistance  does 
not,  however,  accompany  mini¬ 
mum  attenuation.  As  the  con¬ 
ductor  diameter  ratio  approaches 
unity  the  resistance  approaches 
0.435  times  the  resistance  of  a 
line  havinR  minimum  attenua¬ 
tion,  as  seen  from  FiR.  3. 

Minimum  attenuation,  com¬ 
monly  referred  to  as  loss  in  a 
coaxial  transmi.ssion  line,  occurs 
when  ratio  I)  d  is  3.592.  This 
ratio  corresponds  to  a  character¬ 
istic  impedance  of  76.64  ohms. 

As  the  conductor  diameter 
ratio  drops  below  the  minimum- 
attenuation  ratio  of  3.592  the 
line  resistance  continues  to  de¬ 
crease  but  the  current  required 
to  transmit  the  same  jiower 
throuRh  the  line  ri.ses.  For 
ratios  below  3.592  the  PR  los.ses 
mount  at  a  rate  that  is  faster 
than  the  rate  at  which  the  re- 
(continucd  on  pagc1l2) 


MOKiyuM  NE&'STANCC  MiVMUV  0 
Ar«0  MINIMUM  ANTlSCSONANT 
iMeCOANCf,  maximum  RESONAN’’ 
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WAX  MUM  ANTiRESONANT  iNMEDANl.'t 
D/<C9«5  9 

MAXIMUM  0  ANO  MINIMUM 
ATTENUATION 
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I  A  A  MAXIMUM  bREAxOOVIIN  vOlTAuE 
I  W  1  0/0*  2  Tie  2,  59  93 

N  MINIMUM  temperature  R'^E  DP 
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FIG.  1— Quick  pictui*  ot  optimum  coax- 
kal  conductor  diamotor  ratloo 
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ohrax  oi  qaX'IUtod  cocndal  lino  lor  vor- 
loux  conductor  diamotor  roHoo 
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no.  ]  Solid  Ibi*  curro  9ITM  ollocl  o< 
0  d  00  ratio  ol  roolsloaco  or  rosoDoat 
lapodaitco  ol  lloo  to  that  ol  lino  bavtne 
mlalmum  anoauaftoa.  Dashod  lino  curra 
Oiaoa  ollocl  ol  O  d  oa  'oHo  ol  attooua. 
lloo  ol  lino  to  that  ol  Una  haviaq  mial- 
mum  attonuallon 


no.  4  Solid  Uaa  curoo  qiooo  oliad  ol 
0  d  oa  ratio  ol  poworcarryiaq  capo 
bUlly  ol  Una  to  that  ol  Una  haalnq  maxi¬ 
mum  copabllllT.  Daahad  Uaa  curra  qlaom 
ollact  ol  0  d  on  rotio  ol  braakdown 
Tolloqa  10  that  ol  Una  haalnq  maximum 
raalslaaca  lo  braakdown 


aintHn<-e  drcrraaea.  The  attenua¬ 
tion  conatant  of  the  line  and  not 
the  re.siatance  alone  deterniines 
the  overall  attenuation. 

The  attenuation  con.itant  t  of 
a  hiifh-freiiuenry  tranami.iaion 
line  in 

r  -  I.'  J  /.,  :i) 

Suli.HtitutiiiK  Z,  from  K<|.  1, 

rc  l.ncol/>7«<r 

But  from  Kcj.  2  R  i.q  proportional 
to  [(I'd)  4-  (1 '/))!.  Subati- 
tutini;  thig  for  R  in  Kq.  4,  we 
obtain 


1  -i  4  (t  /»)_ 
lof;.  (/<  li) 


where  K  ig  a  proportionality 
factor.  The  conductor  diameter 
ratio  corregpondinjr  to  minimum 
attenuation  is  obtained  by  mini- 
miEinif  a  with  respect  to  D/d. 

The  increa.se  in  attenuation' 
as  a  result  of  departinir  from  the 
optimum  ratio  of  S..VJ2  is  ob¬ 
tained  from  Eq.  5  when  the  pro- 
{lortinnality  factor  K  ispials  Ioir 
3..V.V’/(3.r);>2  I  Dor  0.121.  Fi(7- 
ure  3  shows  this  irraphically. 


Heat,  Voltage  and  Power 

The  optimum  conductor  diam¬ 
eter  ratio  of  a  coaxial  line  ba.sed 
on  temtierature  rise  of  the  inner 
conductor  may,  with  certain  sim- 
plifyinif  assumptions,  tie  com- 
putiHl  by  multiplyinK  the  attenu¬ 
ation  constant,  as  expressed  by 
Kq.  5,  by  the  area  ratio  of  outer 
to  inner  conductor  per  unit 
lenifth  (which  equals  the  ratio  of 
diamrtersl  and  then  minimixinK 


with  resjuH’t  to  [>/d.  .■\n  optimum 
ratio  of  1.83.^  is  thus  obtained, 
which  corresponds  to  a  charac¬ 
teristic  impedance  of  3t).38  ohms. 

The  calculatini  penalty'  in  de¬ 
creased  power-carry inir  capatiil- 
ity  based  on  a  constant  tempera¬ 
ture  rise  of  the  inner  conductor, 
for  itepartinif  from  this  optimum 
ratio,  is  shown  on  Fin.  4.  The 
jienalty  in  increased  temperature 
rise  of  the  inner  conductor  for 
departinir  from  the  ratio  1.835 
will  vary  for  ditferent  condi¬ 
tions  of  inner  and  outer  con¬ 
ductor  emissivity  and  thermal 
propcTties  of  the  surroundini; 
media,  and  therefore  can  be 
evaluated  quantitatively  only  in 
sjiecific  cases.* 

A  coaxial  transmission  line 
will  withstand  maximum  applied 
voltaire  between  conductors  when 
their  diameter  ratio  is  2.71S, 
which  corresponds  to  a  char¬ 
acteristic  impedance  of  5‘.».!I3 
ohms.  This  is  determined  by 
minimizinsr  the  formula  for  the 
voltaire  irradient  at  the  surface 
of  the  inner  conductor,  where 
breakdown  first  iK'curs,  with  re- 
s|>ect  to  P/d.  The  irradient  o  in 
volts  per  cm  at  the  surface  of 
the  inner  conductor'  is 


where  K  is  the  applied  voltaire 
and  f  is  the  Napierian  base 
(2.718).  The  rei-iprocal  of  ?; 
irives  a  quantity  which  is  pro¬ 
portional  to  the  ratio  of  the 
breakdown  voltaire  of  a  line  to 


that  of  a  line  having  maximum  I 
resistance  to  breakdown.  This  I 
is  plotted  on  Fig.  4  as  a  function  | 
of  the  conductor  diameter  ratio.  | 

Maximum  power-carrying  cap-  j 
ability  of  a  concentric  transmis-  I 
sion  line  occurs  when  the  con-  i 
ductor  diameter  ratio  equals  \'e 
or  1.648,  which  corresfionds  to  a 
characteristic  impedance  of 
29.94  ohm.s‘.  This  assumes  that 
the  fre<iucncy  is  within  a  range 
( usually  below  about  50  me) 
where  voltage  breakdown  rather 
than  overheating  of  the  inner 
conductor  governs  the  maximum 
power  rating  of  the  line.  This 
ratio  is  also  optimum  from  the 
power-carrying  standpoint  at 
higher  frequencies  under  mo.st 
conditions  of  pulsed  operation 
where  the  average  power  is  small 
as  compared  to  the  peak  power.  | 

In  order  to  calculate  the  maxi¬ 
mum  power-carrying  capability 
ratio,  based  on  a  limiting  voltage 
gradient  on  the  inner  conductor, 
we  note  first  that  the  applied 
voltage  across  a  transmission 
line  terminated  in  its  character-  | 
istic  impedance  is  a  function  of  j 
the  characteristic  impedance  and  I 
the  power  P  in  the  line: 

£  -  V  PI,  (7) 

But  the  characteristic  impedance 
as  given  by  Eq.  1  may  also  be 
expres.sed  as  j 

2,  -  titllox.  (/J/iT)  (S) 

Substituting  into  Eq.  7, 

£  -  \  till/' X  V  1<«.  (/v<<)  (9) 

The  gradient  at  the  surface  of 
the  inner  conductor  for  a  given  1 
applied  voltage  is  given  by  Eq.  6.  j 
Substituting  the  above  equiva-  j 
lent  for  E  into  Eq.  6  we  obtain  I 
the  following  expre.ssion  for  the 
gradient  at  the  surface  of  the 
inner  conductor  for  a  given 
power 


d  >  lo*.  (O  d, 

The  conductor  diameter  ratio 
which  permits  the  transmission 
of  a  given  power  with  minimum 
voltage  gradient,  and  hence  max- 
(contmued  on  poqe  114) 
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Cinch  Manufacturing  Corporation 


S(]^  —  ^  \\ 

In  the  large  number  of 
small  parts,  metal  and 
metal  plastic  assemblies 
.  .and  in  the  great  variety 
of  each . . 

there  is  a  standard- 


for  o  quorter  of  o  century  Cinch 
engineers  hove  met  the  changed  re¬ 
quirements  .  .  .  often  onticipoting 
them  ...  so  that  today  there's  o 
Cinch  smoll  port  doing  a  large  port 
of  the  service  electronics  renders. 


Available  at  lead¬ 
ing  electronic  job¬ 
bers  —  everywhere 


-  CHICAGO  24,  ILLINOIS  - 

Subsidiary  of  United-Carr  Fastener  Corporation  •  Cambridge  42,  Massachusetts 
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imum  power  tr»ni*mi«*i<)n  when 
^’oltaK**  irradient  is  the  limitinK 
fMt-tor,  is  obuined  by  minimizinif 
ff.  as  ifiven  in  Kq.  10,  with  re¬ 
spect  to  /i/d-  We  then  obtain 
(l)/d)  =  =  1.64H.  The 

square  riH»t  of  the  rec-iprocal  of 
the  ttradient  as  expressed  in  Kq. 
10  irives  a  quantity  which  is  pro- 
IMirtional  to  the  ratio  of  the 
(lower-carryinir  capability  of  the 
line  to  that  of  a  line  having  a 
maximum  capability,  base<i  on 
minimum  voltaire  gradient  on  the 
surface  of  the  inner  conductor. 
This  is  plotted  as  a  function  of 
the  conductor  diameter  rati»»  in 
Fijf.  5. 


Antireionant  Impedance 

The  maximum  antiresonant 
impedance  of  coaxial  transmis¬ 
sion  line  sections  is  obtained 
when  the  conductor  diameter 
ratio  is  9.1H5,  which  corresponds 
to  a  characteristic  im|wdance  of 
i:t2.9<)  ohms.*  The  anti  resonant 
imi>edance  of  a  transmission  line 
.section  is,  in  Keneral 

/is  s*  /•  J  'll 

where  i  is  the  attenuutioii  con¬ 
stant  of  the  line.  Substituting 
the  value  for  /,  jtiven  by  Kq.  1, 


('ombinintr  this  with  Kq.  5  then 
K'ves 


I  O  d 
/>  </)  -t  I 


l.t 


The  conductor  diameter  ratio 
which  provides  a  maximum  anti- 
resonant  im|M‘ilance  for  a  line 
section  is  obtaineil  by  maximiz¬ 
ing  with  resjKVt  to  li/d. 

The  absolute  value  of  the  anti¬ 
resonant  im|M‘dance  for  a  trans¬ 
mission  line  of  optimum  coinliic- 
tor  diameter  ratio  (It.  IS.")  I  may 
be  computed  from 


/.«  -  I  4>  vj  K 


1 1 


where  R  is  the  total  resistance  of 
the  line  swtion. 


Resonant  Impedance 

Minimum  resonant  inqH'dance 
of  a  coaxial  line  sei'tion  is  ob¬ 
tained  when  the  coniluctor  diam¬ 


FiC.  S  Solid  lla*  cur**  «!*••  *11*0  ol 
0  d  on  ratio  ol  pow*r  carrylaa  capo 
bUltr  ol  lla*  Iboaod  oo  *ollaq*  ara 
dl*nt  ol  Inn*)  conductor)  to  that  ol  lla* 
ba*lnq  maximum  capability.  Da*h*d 
lln*  cur**  ql***  *ll*ct  ol  O  d  on  ratio 
ol  Q  ol  lln*  to  that  ol  lln*  ha*lnq 
minimum  atl*auotlon 


FIG.  6  -  Ell*ci  ol  0  d  on  ratio  ol  antl- 
rotonaat  lmp*danc*  ol  lln*  to  that  ol 
tin*  ha*inq  minimum  attonuatlon 


eter  ratio  approaches  the  limit- 
injr  value  of  unity.  .-Xs  the  ratio 
approaches  this  limiting  value 
the  characteristic  impedance  ap¬ 
proaches  zero. 

The  resonant  impedance  of  a 
line  section  is,  in  ireneral, 

/,-!/.  1.) 
Substituting  the  value  for  Z 
K’’iven  by  Kq.  1 

/*  »  J  lott  t  {lid  (lib 

From  Kq.  i  is  pro|)ortional  to 
lid)  *  (1  />)  loK...  {II  d)  and 
the  resonant  imiH'dance  is  there¬ 
fore 

/*  -  (/>  d,  -t  1  (17) 

From  insjH'ction  of  Kq.  17,  Z, 
approaches  a  minimum  value  a.s 
I  i/d  approaches  unity. 

The  absolute  value  of  the  reso¬ 
nant  im|H‘dance  for  a  ifiven  set 
of  conditions  may  lie  computed 
from 

/*  -  A’  -•  (l.si 

where  R  is  the  total  resistance  of 
the  line  s»*<'tion. 

From  insprvtion  of  Kq.  2  it 
may  b»*  seen  that  R  (and  there¬ 
fore  Z,i  is  minimum  when  d  = 
/>  or  li  d  — 


The  minimum  antiresonant 
and  the  maximum  resonant  im¬ 
pedance  of  a  coaxial  transmis¬ 
sion  line  section  is  obtained  when 
the  conductor  diameter  ratio  lie- 
comes  infinitely  larfce,  which  cor¬ 
responds  to  an  infinitely  larjre 
characteristic  impedance.  As 
may  be  seen  from  Kq.  13  and  17, 
this  occurs  when  D/d  becomes 
infinitely  larire.  This  is  shown, 
with  respect  to  a  line  havinR 
minimum  attenuation,  on  Fiir.  3 
and  FiR.  6 


Q  Ratio 

If  in  a  tuned  circuit  the  fre¬ 
quency  is  chanRed  from  the 
resonant  frequency  by  an 
amount  A/  so  that  the  power  in 
the  circuit  is  reduced  to  half  the 
value  at  resonance  <  or  anti- 
resonance),  then 

I'b 

DefininR  Q  of  resonant  (or 
antiresonant)  transmission  line 
.sections  in  the  .same  way,* 


V-  X  ''' 


(JO) 


A  X 

where  2zl  X  is  the  anRular  lenRth 
of  the  line  section  in  radians  and 
R  is  Riven  by  Kq.  2. 

The  Q  is  maximum  when  R  Z 
is  minimum,  but  R  Z.,  is  pro¬ 
portional  to  the  attenuation  of 
the  line  as  shown  in  FIr.  3  and 
therefore  the  Q  is  maximum 
w  hen  l>  d  =  3. .592. 

The  Q  of  a  coaxial  transmis¬ 
sion  line  section  is  minimum 
when  the  attenuation  of  the  line 
is  maximum.  As  may  be  seen 
from  FIr.  3,  this  occurs  when 
/)  d  approaches  the  limitinR 
value,  unity,  and  also  when  D  d 
becomes  infinitely  larRe. 


References 


i.iii 


«l)  KM  A  SuiM'oriunllt*'*'  on  Ant»*nnaa 
!u!  K-K  :  KMA  Su»»- 

•iiitnUt»'»*  oh  -FUI(‘«i  TranKiiii.Nstion 


TK 


Ml 


<21  H  J.  Stt*rUa  atnl  i'  B  K«*li1nian. 
Tr.ifi*«n»i»*.».ton  IJiu-m  fur  Slinrt  Wh\** 

S>wi,  ruF*  /'n»r.  tHh:.  July  r.»32. 

« .1 »  '*  U.  Mi»x.  iN-wiicn  liMtrt  for  IWmiUmI 
MiiAiutl  ELKt'TRONit'i*.  i»  13u.  May 

KM  •. 

II*  K  W  »V»k.  Jr.  lUF'Uxtric  Kh.»- 

noiiictia  In  lllKh*  Voltair** 

MiH*raw  -Mill  KtH»k  I’o,  N*  w  York.  j5eH'i*niJ 

K'lnii.n,  |> 

‘*'1  K  H  Snmh,  t'  S  Patent  N«i 

J  r*'"  12'  ijs.HUfii  IN  t  i:*,  K14: 

INI  K  J  Witt.  Konivntrli*  Tul»«»  Kirieii. 
Htwru .  p  Jan -Kelt. 


114 


F.I  KI  TROMI  S  RFFF.KKM  1;  SlIF.FT 


februarr.  1950  —  ELECTRONICS 


Beyond 
The  Sate! 


Mallory  Cuts 
Factory  Television 
Alignments  by  6  to  1 

lVlf\ i'ioti  rcrcivfr  iTiamirartiircr^  \Nlin  art*  tin- 

Malldrv  Imliiclimrr*  an*  tlifir  «  far  nu>r»‘ 

tnctit  .  .  .  >|>lil-liair  limiii}'  arcnrai  v.  j:r«*at<‘r  tiv  ilv 
aliii  xt.iliility,  tiiiuor  ti|>  i'oin{idnsaliiin  tor  i'oiii|il<-tr 

FM  ratiio  cdveraf:*'. 

In  aii<liti(>n.  fuul  it  |io>->-ililc  to  .'•iin|>litv  tlicir  front  «‘nil 
•  Ic^ijin  and  rfilnro  a>-fml>ly  o|MTation.  For  fxani|ilo,  tlwro 
arc  jiivt  two  alienin':  o|>»-rati<»ns  on  ••acli  of  tin-  tliroo  or  four 
'Ot  tions  of  tlio  Inilin  tiiin-r.  ('oin|iart‘il  witli  '•ix  titiio  a* 
many  on  othor  ty|M-»  of  tunrr>-. 

Added  -ellin}:  feature*-!  Hedueed  eo't'I  And  now.  in  the  new 
Sfiral  Induetuner  tlie-e  important  advantafjes  are  your?-  at  a 
priee  no  liiefier  than  other  tiininj:  de\iees. 

If  von  want  ele(  tronie  part-  of  eotnplete  dependaliilitv  and 
superior  performanee.  from  a  -upplier  ipialified  to  work  hand 
in  hand  with  you  in  tlie  solution  of  de-i^n  |)ro|i|ems.  turn 
to  Mallory ! 


iiutnlHtulinfi  Atlrnnlnuf* 
"f  ihf  rif'ir 

Mallary  Spirai  lntiurtum*r: 

1  \  control  fi»r  wrlfi  tion 

diiil  fitir  timing  of  4ii>  I'sion  or 
(  M  rliannri. 

2.  KdwiK  to  I  ni*  ronvrrtrr  n^r. 

fxirileiit  stalulitA  t*lin)inatrs  lr«*- 
4fiieiir>  liritl. 

I.  SuppluMi  in  flirts-  or  foijr-»r«  lion 
<l«*«ii;ri!« 

Kar  more  ouirl  o|>rralion;  |»f*rniilH 
Intfh  '•i^nal  tO'iMMHr  ratio  in  front 
«*ful  tlr-igns. 

<»  frro  from  mirrophonio. 

7.  f»rral#*r  wflriii\ily  on  lii^h  Ire- 
<|urnt  \  I  liaiineU. 

K.  KliiTiin jte«i  *'l>un«'htn|E'*  of  hi^li 
hami  rhatiiirU.  ( a>\rr<*  entire  ran^e 
in  oiilv  *>it  liirnw 

l^irnnlilieo  front  entl  ile^iftti  aiol 
proiltirtion. 

Iff.  Keiliit  ew  a-*-rniliK  io»t-». 

*Hrf  tr*«lr  ni4rk  of  I*  H  A  (  <•  ,  fiit 

fitf  lunint  •lr*M'r*  n»*rrr«l  !•« 

«rr  |Ni|rni« 


Television  Tuners,  Special  Sv/itches,  Controls  and  Resistors 


SERVING  INDUSTRY  WITH 


Capacitors 

Controls 

Rectifiers 

Special 

Switches 


Contacts 

Resistors 

Vibrators 

Power 

Supplies 


Resistance  Welding  Materials 
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Including  INDUSTRIAL  CONTROL 
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Fixed  Tuned  Broad  Band  Television  Booster . 116 

Speed  Orange  Sorting  by  X-Roys  . 134 

Citisens  Radio  Range  .  136 

Photographing  Test  Patterns  . 138 

Remote  Control  by  A  F  Discrimination  . 142 

Simple  High  speed  Relay . ISO 

Deluxe  Television  Receiver.  . 152 

Radio  Recorded  Gunnery  156 

Timing  the  Ponies ....  160 


F  ixcd- 1  iiiu-il  ilriiiiil-ltanil  i«ioii  Booxirr 

Hv  .Xkn'iiU)  Nkwtwn 

f  h.n<iin**r 

\ru  F  .>rk,  N.  \ 


1  lit.  IMUKKNT  NOl.xK  KfH<‘tatc<l  in 
a  rffiMviT  tin*  ultimate  limit 

to  il.x  maximum  u.^efiil  .n-n.sitivity. 
Tiu’  iioisi'  fiiruro  ifivivt  a  nit'a.>iuri*  of 
tho  iioii*<-  t'ontriliuti'il  Ity  th**  re- 
in  •■xifx.'i  of  till"  noise 
.itetl  in  the  antenna  railiation  re- 
-istanee  It  is  detineil  as  the  ratio 
of  the  actual  available  out|iut  noi.se 
|ii)«er  over  the  noise  |iovver  avail¬ 
able  from  a  noise-free  but  othi-rwise 
iib-nticai  receiver.  Keiiucinir  the 
noise  tiirure  anil  appropriatelv  in- 
creasiny  the  yam  is  eiplivalent  to 
raisMiy  the  t raiismitleil  power  ami 
hence  evtemliny  the  transmitter 
service  area. 

The  insertion  of  a  booster  is  in- 
temb'il  to  improve  the  oviTall  noise 
liyiire  ami  thus  raise  the  useful 
y.iin.  If  the  rrs-eiver  bv  itself  has  a 
noise  tiyiiiv  of  F  ami  the  booster 
noise  flyure  .iml  available  yam  are 
F  .iml  <i  H-siM-ctivelv,  the  overall 


noise  fiyiire  is 


.\  noise  tiyiire  of  approximately 
17  lib  aUive  thermal  is  character¬ 
istic  of  a  poor  rrM’eiver.  .Xboiit  ♦’> 
lib  is  the  best  practical  noise  liyure, 
the  iiU*al  iM'iny  .‘I  ilb  when  the  an¬ 
tenna  is  miitcheil  at  the  receiver 
input.  In  order  that  the  overall 
noise  tiyure  shall  approach  F  , 


Is-t  (! 


.h\- 


the  voltaye  pain  is  then  approxi¬ 
mately  S.  This  yam  can  b«*  obtained 
over  a  bandwidth  of  10  me,  the 
width  of  one  complete  band.  One 
should  therefore  be  able  to  cov«T  all 
the  channels  in  two  bands. 


Flint  li-F  .s'fdi/c 

The  noise  fiyur»‘  and  pain  of  the 
lirst  r-f  stayi*  are  of  primary  im¬ 
portance.  .\  yrounded-yriil  triode 


rircull  thowmq  us*  of  quaitcr  wax*  MCtion  croisoTcr  network 


Telexition  booster  proeirlee  qaln  oi  8 
over  hiqh  and  low  band  channels 


amplifier  was  chosen  for  its  low 
noise  tiyure  as  expres.sed  by 


A  -  -  1  4- 


The  input  resistance  /v\  due  to 
input  loadiny  of  a  hiph-fretpiency 
triode  is  larye  in  comparison  with 
the  antenna  n-sistance  li,  and  since 
usually  /»  si,  the  expression  for 
luiise  tiyure  reduces  to  f  =  1 
IC. ,  H,  where  /v’,,  is  eijuivalent  noise 
rr'sistance  of  the  tube. 

The  dynamic  impedance  is  (H,  - 
/  )  1/1  ‘  1).  .Assuminy  that  p »  1 
and  li,  »  /  the  dynamic  input  re¬ 
sistance  approaches  1  ij„,  where  r;„ 
is  the  tran.sconductance  of  the  tube. 
The  A*.,  of  a  triode  is  approximately 
tHpial  to  2.r>  and  the  noise  fiyiire 
becomes  F  HJi  5.5  db. 

The  iniuit  transformer  matchiny 
the  antenna  to  the  tube  consists  of  a 
sinyle  tuned  circuit.  The  dynamic 
input  resistaiicr-  of  the  tuln*  shunt- 
iny  the  circuit  ajijiears  like  2<K) 
ohms  ami  a  tap  at  thr*  73-ohm  re¬ 
sistance  level  is  providi'd  to  termi¬ 
nate  tli»‘  transmission  line.  A  73- 
ohm  input  was  chosen  liecause 
coaxial  cable  is  freipiently  used  in 
frinye  arr-as  to  minimize  iynition 


interference. 

.\  baliin  I  balance  to  unbalancel 
3iM»-ohm  to  73-i)hm  transformer  for 
use  with  a  3(»b-ohm  line  will  be 
described  later. 


I iiti  i  ntiiiii  ('iiiifiliiifi 

X  double-tuned  inductively 
coupled  circuit  is  used  between  the 
plate  of  the  first  and  the  yrid  of  the 
swoml  r-f  amplifiers.  I'siny  a 
12.\T7  and  a  12.A\Vf>  as  the  first  and 
second  stapes  respectively  the  fiyiire 
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Tin:  I  HUM  an  KR 


THK'  ►■.1^:«TRJCai,  pro|HTtif!«  of  scmicdiiductitr  matj'rial.s,  such  as 
ircrmaiiium  and  silicon,  are  altered  t;reatly  hy  small  chancres  in 
such  factors  as  impurity  content,  heat  treatment,  etchinjr  and  puls- 
iiijf.  While  many  t»f  these  chany’es  can  Ih*  predicted,  most  of  our 
knowledtre  at  the  present  time  is  empirical  and  tentative  explanations 
follow  the  ex|H*riment  more  fre<|uenfly  than  theory  predicts  a  new 
result. 

The  micromanipulator  shown  here  and  on  the  front  cover  was 
desi|fne<l  and  ctinstructed  at  the  I’hysics  Laboratories  of  Sylvania 
Klectrical  I’rtxlucts  Inc.  to  |wrmit  «|uick  (piantitative  evaluation  of 
i  xIM-rimental  results  obtained  in  semiconductor  research.  For  lest- 
init  transistor  action,  the  crystal  is  mounted  on  the  bar  held  to  the 
adjustable  microsco|M'  staK»‘  with  clamps.  The  two  catwhiskers  are 
separately  adjustable  and  are  connecttHl  to  the  power  suiiply,  signal 
source,  matchintr  devices,  amplitier  and  measuring'  eiiuipment.  The 
optnal  system  em|>lovs  i-ross  hairs  for  the  accurate  measurement 
of  the  spaciiijr  between  catwhiskers. 


of  iiiel  it  liascd  on  till’  cstllliateil 
total  input  anil  output  capacitances 
(  and  (  IS 

I  '  ;  I  I  nir 

.•  t  \  (  .( 

wheic  i;  .'i  lo  mhos.  (' 

7  ■  10  h\  and  (  »  10  y 

Dvi-r  a  bandwidth  id’  10  nic  it 
should  Ih-  possible  to  ii'all/.e  a  vtaili 
of  ;l  .'i  .\ci  eptin>r  a  reasonable 
pe.ik-to  v.dlev  ratio,  hiirher  jfain 
will  res  lit  without  api'recialil.v  im- 
p.iiriiu’  resolution,  siiin-  over  any 


I  r»-nic  interval  within  the  trans¬ 
mission  band  the  amplitude  varia¬ 
tion  should  be  slirrht.  Further¬ 
more,  the  input  circuit  beinj;  single- 
tuned.  a  certain  amount  of  stay'irer 
dam|iiny'  is  indicated. 

The  sis  ond  r-f  stane  coiipl«-s  into 
the  receiver  dtKi-ohm  input  resist¬ 
ance.  Since  the  dampitijt  ri'sistance 
Is  low  I  :too  ohms  I,  wide  bandwidth 
IS  easily  realized.  The  tuniiiv'  of 
tills  circuit  is  broad  and  the  overall 
bandwidth  is  little  atTected  by  its 


presence.  The  jfaiii  of  this  stajfe  is 
approximately  1.5.  The  voltajfe 
step-up  in  the  input  circuit  is  1.0. 
so  the  total  Kain  is  approximately  S. 

('luHtiivfr  Sflu'ork 

As  two  individual  bandpass 
amplifiers  are  used,  the  respective 
inputs  and  outputs  must  be  either 
switched  or  connected  throutrh  a 
crossover  network.  Mechanical  ad¬ 
vantages  and  convenience  make  the 
latter  more  desirable.  The  cross¬ 
over  networks  shown  in  the  circuit 
diaKram  are  of  a  very  simple  tyjie. 

Two  (juarter-vvave  sections  coii- 
niHt  the  two  inputs  and  outputs  to 
the  iticominsr  and  outtroinp  lines. 
For  proper  rejection,  the  shorter 
siftion  leads  to  the  low-band  and 
the  lonjfer  section  to  the  hijrh-band 
circuits. 

Within  the  respective  bands  the 
loadinir  effect  of  the  alternate 
amplifier  is  small  owiiijr  to  it.'  low 
input  impedance  and  the  impedance 
inversion  property  of  a  >  I  line. 
Althoujfh  these  conditions  prevail 
at  the  midband  freciuencies  only, 
broadband  operation  is  secured  by 
virtue  of  the  transmission  line’s  low- 
characteristic  resistance. 

Itiiliiii  T ra iiHlDi  tni  I 

The  balun  transformer  for  use 
with  a  :>(lO-ohm  line  consists  of  a 


Dtawinq  and  respont*  curv*  ol  bal 
anc*d  lo  unbalanced  tranilormer  made 
ol  73  ohm  coaxial  cable 


>  2  section  of  Vll-ohm  loaxial  line 
■It  Im  me. 

When  the  leiiy'th  of  the  line  is 

>  2  or  an  odii  multiple  thereof  and 
termin.ited  in  its  dniracteristic  re- 

Continvcd  on  p  134) 
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SPRQGUE  ELECTRIC  COmPPRY 

North  Adomft,  Moit«cKu«oHt 


GLASS  TO  MITAI  SEALS.  pior<*«r«d  by 
SproQM.bo**  povad  woy  Ic  naw  ondhtpKaf 
•lOAdofdt  of  protaction  e^d  afAcia«Ky  in  tbow- 
Mmdt  ot  copocitor  ond  raMtfor  tvp«v 


S<JSMtNIATUtE  Sproo'M  motdad  frobor*  co-  SPRA( 

pocitorv  rotad  tor  ~S0^.  to  ^)25‘*C.opara-  wdh  c< 

(ton.  O'a  ptoymo  o  bip  port  in  iavotk>(ionitMp  by  ow 

tba  anpinaarinp  of  ultro>»moit  ooMpmant.  dtifko 


SPRAGUE  KOOIOHM*  REStSTORS. 
wilh  coronttc  in«wlo(od  wtra.  dowbly  p 
by  owtor  coromtc  d(oN»,  bova  onawo* 
dtffkwK  ratnlor  problam  oltof  one 


RS,  »ound^^ 
y  protoctad 

onoihar. 


Tke  Newspaper 

that  the  **Savannah**  delivered 


The  hrst  steamship  to  cross  the  Atlantic,  It  Is 
said,  brought  back  a  newspaper  containing  the 
report  of  a  famous  European  scientist  'proving* 
that  practical  marine  propulsion  by  steam  was 
impossible. 

That,  of  course,  was  in  the  knee  pants  days 
of  the  Scientific  Age.  Today,  it  would  be  a 
rash  scientist  who  would  apply  any  such  label 
to  a  proposed  development.  ‘Unknown*  or 
•yet  to  be  proved*  perhaps,  but  not  *impos 
sible  *  Imagination  is  as  much  a  part  of  modern 


research  and  engineering  background  as  phys¬ 
ics  or  mathematics. 

In  electronics  alone,  a  generation  of  progress 
was  crowded  into  a  few  hectic  war  years.  Prod¬ 
ucts  not  known  —  for  jobs  that  had  never 
been  done— became  commonplace.  Yet  all  of 
this  represents  only  a  fresh  beginning  .  .  .  not 
an  end.  As  in  the  past,  Sprague  research  con¬ 
tinues  on  the  assumption  that  even  the  best  of 
today's  components  are  only  test  models  for 
tomorrow's  even  more  difficult  assignments. 
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KlrM'Ininic  I  <^’11 


Hot  knoi'»;ii  to  cut  holen  in  lirc- 
tirirk  and  to  nn-lt  tuinf'*l«*n  ia  a  new 
('iittiniir  and  melting  torch  develo{H-d 
hy  J.  I),  ('ol)ine  and  other  acientiata 
of  (JK’a  Heaearch  Ijiiairatiiry,  uti- 
liziiiK  the  action  of  l,IH)0-mc  radio 
wavea  on  jraaea.  la>adinK  from  the 
1,000  me  matrnetron  oacillator  ia  an 
antenna  made  of  two  short  metal 
cylindera,  one  within  the  other.  A 
hijfh-frwjuency  arc  can  la*  made  to 
form  on  the  end  of  the  antenna.  If 
certain  irasea,  amontr  them  nitrogen 
and  carlatn  dioxiile,  are  fed  past  the 


arc,  a  jet  of  llame  ahoot  nine  inches 
lonij  ia  prmiiiced. 

The  hiKh  temperatures  jiroduced 
on  any  surface  jilaced  in  the  jet  are 
cau.aed  almost  entirely  hy  heat  Ken- 
erated  as  atoms  join  together  to 
form  molecules.  The  molecules  of 
the  jra.ses  are  broken  up  into  atoms 
hy  the  hijih-fnaiuency  arc.  These 
atoms  join  to»?ether  ajrain  on  sur¬ 
faces  placed  in  the  torch.  The  jet 
itself  ia  not  necessarily  hot. 

The  arc  can  break  up  nitrojren 
molecules,  ordinarily  composed  of 


two  nitroKen  atoms,  into  their 
separate  atoms.  When  these  two 
atoms  strike  a  surface,  they  reunite 
and  Kive  off  heat,  he  said.  Argon, 
helium,  and  other  gases  that  exist 
normally  as  single  atoms,  give  a 
dame  essentially  devoid  of  heat, 
since  they  cannot  la*  broken  and  re¬ 
joined.  .An  electronic  torch  com- 
po.sed  t)f  one  of  these  ga.ses  gives  off 
light,  due  to  motion  of  the  electrons 
caused  by  the  radio  wave.s,  but  the 
hand  may  l>e  inserted  in  it  without 
ill  effects. 


Probr 

In  roNNEt'TioN  with  testing  of 
pulse  generator  and  high-speed 
Hip-flop  circuits  at  the  Research 
!.aboratory  of  Klectronics,  MIT,  the 


FIG.  1  —  Hlqh  impedance  probe  circuit 


high-imp»*dance  prolie  circuit  shown 
in  Fig.  1  was  developed.  The  probe 
has  a  ri.se  time  of  0.25  X  10* 
.st*cond  per  volt,  and  a  somewhat 
faster  fall  time,  under  the  condition 
that  C,  -f  C,  l»e  equal  to  100  /luf. 


\«‘H  I  IIK  (laeillalor 

Hy  I».  H  Preist 

.IfcCulIouQh,  Inc 
Sftn  Itruno,  ('alif. 

The  KKEPH.xt'K  system  usually  pre¬ 
sents  the  greatest  problem  in  the 
design  of  uhf  osciilsitors,  except  at 
high  power  level.  It  is  very  fre- 
(piently  foumi  on  tt*st  that  althi>ugh 
the  feedback  system  is  apparently 
adjusted  ti>  an  optimum  condition, 
the  efficiency  and  power  output  are 
less  than  expended.  This  can  nearly 
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Lakotatory  Instruments  hr  TELEVISlOH 


FM  SIGNAL  GENERATOR 
Type  202-B 

The  Type  202-B  FM  Signal  Generator  is  specifically 
designed  to  meet  the  exacting  requirements  of 
television  and  FM  engineers  working  in  the  fre¬ 
quency  range  of  54  megacycles  to  216  megacycles. 
Following  ore  some  of  the  outstanding  features  of 
this  versatile  instrument; 

RF  RANGCS  S4-10R,  IOR-216  me.  *  0.5%  accuracy. 
Alto  cavort  0.4  me.  la  35  me.  with  accottory  303-B 
Univarlor. 

VtRNIER  DIAL:  34:1  goar  ratio  wMimainfroewoncy  dial. 

FRiOUENCY  DEVIATION  RANGES:  0-34  kc.,  O-RO  kc., 
0-340  kc. 

AMFLITUDE  MODUIATION:  Conlinuoutly  vorioblo 
0-50%,  colibralod  al  30%  ond  50%  poinit. 

MODULATING  OSCILLATOR;  Eight  intornol  moduloling 

froguoncioctromSOcyclatta  ISkc.avoilablotorFM,  AM. 

RF  OUTPUT  VOLTAGE:  0.3  volt  to  0.1  microvoH  Out¬ 
put  impodonco  36.5  ohmt. 

FM  DISTORTION:  Lott  Ibon  3%  at  75  kc.  doviation 

SPURIOUS  RF  OUTPUT:  All  tpuriout  RF  voltogot  30  db 
or  moro  bolow  fundomontol. 

If  you  hove  on  FM  or  television  inttrument  requirement, 
let  US  acquaint  you  with  full  particulors  and  lechrucal 
dota  concerning  the  Type  202-B  FM  Signal  Generator 
ond  Type  203-B  Univerter. 


OfSIGNfPS  ANP  MANUFACTURERS  OF  THE  O  METER  •  OX  CHECKER 
FREOUENCT  MOOUIATED  SICNAl  GENERATOR  •  MAT  FREOUfNCY 
GENERATOR  AND  OTHER  DIRECT  READING  INSTRUMENTS 


Type  202.B 

FM  SIGNAL 
GENERATOR 


Frequency  Range 
54-216  me. 

Additional  coverage  from 
0.4  to  25  me.  with  accessory 
UNIVERTER  Type  203-B 


UNIVERTER 
Type  203-B 


AVAILABLE  AS  AN  ACCESSORY  is  the  203-B 
Univerter,  a  unity  gain  frequency  converter  which, 
in  combination  with  the  202-B  instrument,  provides 
the  additional  coverage  of  commonly  used  inter¬ 
mediate  and  radio  frequerKies. 

R  F.  RANGE:  0.4  me.  to  35  me.  (0.1  me.  to  35  me.  with 
no  corrior  doviation). 

R  F  IFECREMENT  DIAL;  w  350  kc  in  10  kc.  IncromonH. 

R  F.  OUTPUT:  0.1  microvoH  to  0.1  voH.  w  1  db.  Alto 
opprocimotoly  3  voHs  moximum  (uncolibrotod). 

OUTPUT  IMPEDANCE:  Approcimotoly  60  ohmt  at  0.1 
voH  jock,  470  ohmt  at  3  voH  pin  jock 


BOONTON  RADIO  ^ 

lOORTOR  R  J  U  S  *  V  f  ^ 
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FIG.  I  Naw  yrUI  4imc  oacUlaUir  that 
proTtdM  alaipla  oad  llaslbl*  laadbock 
odIyiM—t  lot  coastal  triodo*  at  tro- 
^woocioo  oacoodlaq  l.OOOmc 

alwuyit  !»«•  trucftl  to  the  fart  that 
in  Kurh  oacillatora  the  amplitude 
and  |)haae  of  the  fed-haek  jxiwer 
are  ao  interde|)endent  that  it  ia  im- 
IHwaihle  to  adjiiat  one  without  af- 
feetinK  the  other  to  a  major  de¬ 
cree.  It  may  indeed  tie  im|Hiaaihle. 
within  the  limits  of  adjustment 
available,  to  reaeh  the  rorreet  com¬ 
bination. 

The  advantaKe  of  the  circuit  to 
Ite  deacrilied  is  that  an  iinuMually 
wide  ranire  of  ailjiiatment  of  pha.ae 


and  amplitude  of  the  feedback  is 
available,  the  adjustments  are  sim¬ 
ple  to  make,  and  at  the  .same  time 
the  iKiwer-handlini;  capacity  is  very 
hijrh.  When  emtaidied  in  oscillators 
havinjr  the  general  form  shown  in 
Fiif,  1,  a  very  .satisfactory  result  is 
obtained  with  laith  small  and  larire 
coaxial  triisles  at  frequencies  be¬ 
tween  less  than  10(1  and  more  than 
2,(K)0  me,  and  at  power  levels  less 
than  one  watt  to  many  kilowatts. 

The  oscillator  jrreatly  resembles 
a  jrroundeil-jfrid  amplifier.  The  only 
exception  is  that  the  tulie  jfrid  con- 
niHtor,  instead  of  l>einK  KFounded, 
is  fixed  to  a  circular  metal  disc 
spaced  from  the  transverse  dia- 
phraRm  or  deck  so  as  to  form  a 
simple  capacitance  symmetrical 
about  the  tulie  axis.  The  rectified 
Rrid  currents  are  conducted  away 
throuRh  filter  F,  which  is  a  suitable 
r-f  bypass  device  who.se  character¬ 
istics  do  not  play  any  jiart  in  the 
o|M‘ration  of  the  circuit.  The  Rrid- 
anisle  and  RridH’athmle  circuits  are 
completed  by  the  coaxial  line  re¬ 


sonators  of  conventional  desiRii 
containinK  bypass  systems  which 
isolate  the  anode  supply  and  permit 
the  use  of  a  cathode  bias  resi.stor  if 
needed. 

Turninjt  to  the  equivalent  cir¬ 
cuit  in  FTr.  1.  which  is  a  close 
enouKh  approximation  for  the  pur¬ 
pose,  the  tube  with  its  internal  in¬ 
ductances  and  capacitances  is  shown 
inside  the  cylinder,  and  the  larjrer 
parts  of  the  external  circuit  are 
shown  by  heavy  lines.  The  rest  of 
the  circuit,  if  properly  desittned, 
will  have  no  appreciable  effect  on 
the  parts  with  the  heavy  line.s.  It 
can  be  shown  that  for  correct  op¬ 
eration  the  output  or  Rrid-anode 
circuit  must  be  tuned  to  the  induc¬ 
tive  side  of  resonance,  and  the  total 
Rrid-cathode  circuit  to  the  capaci¬ 
tive  side.  The  size  of  C,  will  then 
chiefly  determine  the  amplitude  of 
the  feedback,  so  that  decreasinR  the 
capacitance  will  increa.se  the  feed¬ 
back  and  adjustment  of  L  will  con¬ 
trol  the  phase  over  a  wide  aiiRle; 

ICostiniMS  os  P09«  H2) 


Small  crclotron  In  right  loroground  lira*  proloni  Into  2S  loot  mognatlc  ring  oi  tcaU-mod*!  baoatron  al  Univarslty  ol  Caliiornia 
Radlallon  Laboratory  In  Borkoloy  lo  produco  otrlklng  powor  oqual  to  t. 000.000  trolti.  Oporating  •xporionco  obtainod  horo  will 

gulda  tlnal  doalgn  oi  gtani  bovatron  toon  to  bo  built 
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I'lir  aii;:l«‘  of  till  ii«  a  mighty  iiii|Mirlaiit  tliiiip  lo  roiixiil«‘r 
mIk'I)  a  iiDTi'iirv  HMiirli. 

lloiK'y  v%«*ll  Mt-rniry  S»»ilrli*--»  \oii  ariion  miiIi 

ininiiniiin  ino\*-iii<-nt.  Shik-  of  iIk'iii  to  move  oiilv  '’4 

of  I  .  .  .  ycl  it  in  riioii^li  to  . . rtaiii  roiitart 

and  ch'aii  Itrt-ak. 

lloiK-y  Mfll  Mcn'iiry  Svtilrlim  an*  tiii\  anal  a-oiii|aaa-|  .  .  .  art* 
aila|a|alali*  tai  iiniiMial  intiiiiitiiia>n.  I'tifx  lia\t‘  iiai  ta|M‘n  t'atii* 
lai'tn  .  .  .  art*  nt*alt*il  a^aiimt  tlimi.  ^an  anal  a-airratniatii. 

W  rilt*  lair  a  faijiy  aif  iia*M  dalalai};  l.'ft.'i  fair  alovi n-lo-t-artli 
infairiiialiatii.  for  pri*ali*r  latiliiala*  in  |iraialiit'i  ilmi^n  ...  or 
lall  in  yaiiir  liM-al  llaini-% Mt-ll  fn^ina-a-r  fair  a  alfiaili*tl  ilin. 
I'li'-iiin  of  a  |iarlit'nlar  a|i|itii-atiiin. 


MINNE  APOllS-HONIYWELl  REOUIATOR  CO. 
BROWN  INSTRUMENTS  DIVISION 
4426  Wayn«  Avctauv,  Ph.laaicIphaQ  44,  Pa. 

Oatxvi  in  73  pfintipol  titmi  of  thm  Urutotf  Saolai.  Canoato  and  fhroophovf  tho  oortd 


POSITIVE  ACTION 
low  ANGUIARITY 
LONGER  LIFE 
WIDE  SELECTION 


V  SPECIFY  HONEYWELL 


FOR  POSITIVE  ACTION 
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NEW  PRODUCTS 


Edited  by  WILLIAM  P.  O'BRIEN 


New  Tubes  for  Televleion  Forecast  Important  Changes  in  Receiver 
Design.  Tape  Recorders  Continue  to  Highlight  Activity  in  Audio 
Field.  Twelve  Test  Instruments  Oiiered  for  Communications  and 
Industrial  Use 


F.lt‘rlroiii<*  ItliM'klMiuni 


TKI.KVISION  Kgt'IPMKNT  I ’OKI*..  2:ttt 
William  St.,  Nvw  York  7,  N.  Y.  The 
'r-6tt2  projection  oacillowope  i.i 
particularly  attractive  in  cla.'HjiriHim 
work  or  in  any  application  where 
larjfe-rtcreen  di.nplay  of  electronic 
circuit  phenomena  is  needed.  It  de- 
livera  pictures  either  IH  in.  24 
m.  for  amall  irroiip>i  or  S  ft  •  10  ft 
for  laryer  audiences.  Optical  !<ys- 
tem  features  a  5  Kl’A  tulw,  20-kv 
accideration  and  an  f  2  5-in. 
coatisl  len.s.  Tuhe  hritrhtiies.s  (  100 
«  lOO-line  ra.ster)  is  i;t0  foot- 
CHIliiles  averaife. 


Short  IiiIh* 

Kapio  CoKf  OK  .XMKRK  A.  t’amdcii, 
.N.  J.  The  new  .short-neckeil  IG- 
inch  metal  kine.scotH'  illustrated  i.s 


5J  iiiche.s  shorter  than  the  previous 
It)  in.  kinescojM*,  and  also  shorter 
than  pre.sent  10  and  12-in.  [licture 
tiilws.  It  featurtfs  the  FilterRlas.s 
face  plate  which  jfives  imjiroved 
picture  contrast.  Shortened  lenyth 
is  made  possible  by  use  of  a  7(t-de>? 
deflivtion  anyle  as  compared  to  the 
usual  anyle  of  abn  it  55  dey. 


IMfTfr«‘iiluil  <'.oin|»iiliii;' 
I'oloiilioinrirr 

KaIKCIIII.P  CAMKKA  A\P  iNSTRf- 
MKNT  t’oRf..  SS  (Mi  Van  VVyck 
Boulevard,  .lamaica  1.  N.  Y.,  an¬ 
nounces  the  tyiM*  74Hl)-(’-l’  (differ¬ 
ential  computiny  potentiometer) 
desiyned  chiefly  for  applications  re- 
i|uiriny  addition  or  subtraction  of 
two  variables  in  a  simple  unit,  with 
one  voltaye  source.  I'ses  include 
servomechanisms  for  computiny  or 
|M)wer  amplification,  and  dinn-t  re- 
jilacenu'iit  of  two  sinyle  |»otenti- 
ometers  when  i>ne  i.s  iK'iny  used  for 
compensation  or  correction  pur¬ 
poses.  .Xccuracy  is  -  0.1  percent: 
maximum  overall  resistance  {-t:  10 
is’rcent),  150,000  ohms;  |)ower  dis¬ 
sipation,  5  watts;  service  life,  over 
l.oOO.iHMi  cycles 


.\iiloiiiatir  Palter 

Ampi.ikikr  Corp.  of  Amphuca,  398 
Broadway,  New  York  13,  N.  Y.  An 
automatic  recycliny  self-repeat iny 
tape  recorder  has  lieen  desiyned 
sjiecially  for  payiny  in  hotels  and 
hospitals.  Kelease  of  the  micro¬ 
phone  press-to-talk  switch  .sets  the 
recorder  in  [ilay  position  for  the 
messaye  to  be  repeated  continuously 
fhroiiyh  an  existiny  public-addre.ss 
system.  The  instrument  ojierates 
on  the  Twin-Trax  continuous-play 
principle.  The  lO-tiibe  recordiny- 
playback  amplifier  provides  a  fre¬ 
quency  response  ranye  of  .50  to 
9.000  cycles  at  7'  in.-iH*r-second 
tape  S|)eed. 


-MoUir-Spord  ('.(itilrul 

(;knp:rai.  Badio  Co.,  275  .Mas.sa- 
chusetts  .Ave.,  Cambridye  39,  Mass. 
TyiR-  1701-.A  X’ariac  speed  control 
is  a  low-power  controller  similar  in 
desiyn  to  a  previously  announced 
'  h-p  type.  The  new  moiiel  controls 
a  1  20  h-p  d-c  shunt  motor  or  a 
1  15  h-p  universal  motor  directly 
from  a-c  line.  Ranye  of  continuous 
s[H»ed  variation  available  is  from 
motor  rated  s|H*ed  down  to  nearly 
zero  at  constant  toniue.  A  work- 
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CM  DO  everythin 
FITTER  THIBI  THEY  CAH/  i 


APPLIES  TO  V 

RAYTHEON 

SUBMINIATURE  TUBES 


RAYTHEON,  and  only  Raytheon.  SUBMINIATURES 
ran  sing  that  song  loud  and  clear,  as  hundreds  of  users  have 
already  found  out  to  their  great  satisfaction  and  profit.  Com¬ 
pare  them  with  their  larger  tulie  counterparts  rating  by 
rating  performance  for  performance. 

Quality  control,  unequalled  precision  methods  and  experi¬ 
ence  in  the  making  of  long  life  tubes  account  for  the  fact  that 


RAYTHEON  Subminiatures  do  the  job  of  the  bigger  tubes 
just  as  well  if  not  better. 

RAYTHEON  Subminiature  Tubes  simplify  your  design  and 
production  problems  -  increase  product  convenience  and 
salability  —  are  readily  available  from  stock. 

Here  are  a  few  of  the  many  types: 


MATM  CAtMOM  TTAft  M 

t Is ■>#€»•»♦»**«■  •*  »»MOA»*»Mt»A  l<> T«^l 

Hnm,m  Cm0i0  Awv  TyWCAL  OAMaIMO  COMAWA* 

M  0»  waa«a»  aMa  Om«i  MaM  Waa*  OM 

CIVOJ  CIAOKI  •«  tus  0  AM 

CKVOI  CAAOOCX  !'•««.  «  100  ««  0  AM 

CBS^OA  CtAOAOl  OwA*  ••  mAM  AAlS  Ol'S 

CIS'AA  CIA'KI  t'wM**^**  0  AM 

CKS^OA  A*  AAU  •  AM 

CAIOR*  VaiA^svAAtS  OMOsOaM 

t  A04  S^^AaA  •*  >»«*»««  -  AiM  0  MOM  AM 

CBA7UI  t.— ♦  »»<— «s  0  MOaO  AM 

CCt^AAf  fiiiisAa  •*  Am^iA  s»  0  TMaO  IM 

Ci>A7A  CitSAAt  jMf  OMaM  M  >«*a  t  MOaO  AM 

Al  MO  MM  >M  fi  IN  as  A**}^ 

AS  aoe  SOM  in  «o  Aa^aN 

AS  ISO  ISOm  t  0 

AS  aoo  AOM  sso  AO  tb«soo 

AS  SM  saoo  IN  SI  IN  IS  -10 

*  IS  10  1  A*  IS  S  0  N  'SO 

•  as  MO  Noo  to  0  n  0  -a  9 

S  0  AIS  N  Iff  IIS  oils  as  S  0  OA  •«  All 

i.as  M  AIS  *M  0  A^  s  IPS  A/ s  i.i  -A  as 

1  as  tN  lAOO  1  SI  0  A  9  >s  » 

CBM.'»  CKMAAI  •«  AaMA*  t  MOaO  AM 

CIMA  CD.  dAA  *”nT**^*U*r^  ***  aoo 

CAS/tS  •  >«t«C  AM 

VOITAM  HGANAroM 

<jirv  «  AM 

\  a  •  .  • 

1  as  N  1100  AP  s  1  «  Ai  s  0  At  0 

s  0  SIS  N  t  SI  II  0  aa  -s  o 

<  If  IS  tl  »*•.«  aaaA  SSOO  >aOt 

OA  0»a*»t  ■— f  'M  WwaiM*  i««aMiaaAa  Sm  IS  •# 

J 
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inir  raiiiri*  of  :>0  to  I  cmii  )*«■  obtiiinfd 
with  Nhunt  motom  ^nd  uf  at  k-axt  50 
to  1  with  mont  iinivcrital  motom. 


\oliiin<‘  linlirulitrn 

Thk  Davkn  Co.,  191  (Vntral  Avo., 
Newark  -1.  N.  J.,  ha.s  added  several 
unit.s  to  its  line  of  volume  level  in- 
dirators  to  meet  the  need  for  pre¬ 
cise  mea.siirement  and  monitoriinr 
of  sound  l>y  hroudcastinir  stations, 
recording  studios,  niediral  research 
lalairatories  and  allieil  industrial 
fields.  The  units  are  available  hav¬ 
ing  a  rantre  of  4  to  42  vu  and  20 

to  ♦  20  as  hridiriiiK  instninients. 
and  — •>  to  t  lb.  fi  to  *  :{2  and 
2o  to  .  20  in  the  lerminatiny 

I  \  IM*S 


I 


i’lioiio  Pickup 

Tut  A.staTIC  Corf..  Conneaut.  Ohio. 
Mtslel  J  1,-10  phonograph  picku|i  fur 
78-rjim  record  repnsluction  con- 
si.sts  of  a  curvisl  drawn  steel  arm 
and  a  new  cartridge,  developed 
es|M‘ciall.v  for  the  arm  and  available 
only  in  combination  with  it.  Out¬ 
put  is  approximately  4.0  volts, 
needh-  pre.ssure  li  ounces. 


KIcciroilic  Sluiuliinl  41cll 

llASTINr-S  IN.STRI  MKNT  (  O.,  lN<  . 
Kox  riVo,  Hampton.  Va.  .\n  elec¬ 


tronic  standard  tell  for  instru¬ 
mentation  is  available  fur  any 
siiecified  d-c  output  voltajre  from  0 
to  100  and  for  any  load  up  to  30  nia. 
Output  voltajfe  i.s  constant  to  better 
than  0.1  percent  and  with  ripple  less 
than  0.01  percent  throujrhout  an 
input  raiiKe  of  75  to  135  volts  a-c 
at  fre(|uencies  from  50  to  4<M>  cps. 
It  can  lie  used  either  as  u  reference 
voltage  in  bridire  or  potentiometer 
circuits  or  for  supplying  current 
continuously  as  .an  instrument 
power  .supply. 


t  * 


Trioiic 


K  viuo  CoRP.  OK  .Xmkrica.  Harri.son, 
.N’.  .1.  The  5075  pencil-type  medium- 
mu  triode  IS  desiirned  for  use  in 
irrounded-irrid  circuits.  .As  a  loc.al 


o.scillator  it  is  capable  of  jri'inir  a 


power  output  of  475  mw  at  1.7oo 
me,  and  about  50  mw  at  S.Ooo  me. 
The  triode's  ilesiirn  employs  ;i  coax- 
iaI-electr<Mle  structure  of  the 
doub'e-etuied  type  in  which  piate 
and  cathixle  cylinders  extend  out¬ 
ward  on  opposite  sides  of  the  erid 


LOTS  Of  VA  at  400  cycUt  from  o  tmoU 
mv«rt«i  with  %li.  tw«W»  or  twenty 
volts  du#ctcur|rnl  Input  is  ovail 
abis  from  th  s  small  pocliaqv.  Or.  dc 
to  d  c  combination  pocliagss  can  bo 
suppli^  from  tho  sam#  manufacturors: 
AiriHii  Products  Co..  1074  Crvonmounf 
A  VO  Boitimoro  2  Md 


LNGINCtnS  find  that  tho  production  ol 
tolsvision  film  shows  is  oosior  with  this 
nowly  dovolopod  camora  omployinq  an 
improved  video  proamplilior.  Mainto 
nanco  mon  lilio  tho  pluq  in  arranqomont 
of  compononts.  This  now  broadcost 
oquipmont  is  manulacturod  by  Gonoro/ 
Eiocfric  Co..  Sfracu.so.  N.  Y. 


VIIK  Rreeiver 

(l.ARKK  INSTRI'MF.NT  CoRP.,  91» 
KitiK'  St.,  Silver  Spring.  Md.  .Model 
lb7  vhf  receiver  is  specially  de- 

(Continued  on  p  192) 
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Here  today. .  •  here  tomorrow 

Design  with  confidence  around  RCA 
Preferred  Type  Small  Power  Tubes 


RCA  Preferred  Type  small  power  tubes  serve  the 
major  requirements  ol  equipment  manufacturers  w  bile 
providing  wide  design  (lexihility.  The  tubes  listed  are 
thtjse  vou  can  depend  up«)n  nou  and  for  your  Juturt; 
designs. 

These  R(.A  types  are  especially  rec«)mmended  be¬ 
cause  their  widespread  application  permits  produc¬ 
tion  to  be  concentrated  on  few  er  types  .  . .  resulting  in 
lower  costs,  improved  quality,  greater  uniformity,  and 
better  availability. 


RCA  Application  Engineers  are  ready  to  suggest 
the  most  suitable  types  for  your  design  requirements. 
For  further  information  write  R(.A,  Commercial  Fn- 
gineering.  Section  H42R.  tlarrison,  N.  J. 


Tli«  worfd't  mast  medorw  tvW  plattf . . . 


Thr  Founfoinhfod  of  Modern  Tube  Development  is  RCA 


^  RADIO  CORPORATION  of  AMERICA 


KLtcrmom  ruar* 


MMmmisom.  m.  j. 
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NEWS  OF  THE  INDUSTRY 

Edited  by  WILLIAM  P.  OBRIEN 
!N«*h  Oiioun  Mut’liint*  I)«‘niuiif>tralr<l 


fhtUp  M.  HouMr.  rlqhl.  acting  dUaclor  oi  Ih*  Bureau  ol  Ceiiaus.  reculTua  th*  alec- 
ttoulc  BlaflaUcol  machtna  Irom  Loula  H.  LoMotla.  alcapraaldaat  ol  Intamational 
Buatnaaa  Machtnaa  Corp.  Tha  mochlna  was  daaalopad  by  IBM  lot  uaa  In  compUtne 
tha  ISSO  canaua 


Mll.t.lONS  of  fuetK  concerninK 
Am«*rira‘H  |M>|iulation,  houniiiir  and 
airrii'ulturp  will  W  i-ompiU‘d  in  11150 
liy  a  new  eUndronie  ntatintieal  ma¬ 
chine.  rwently  demonstrated  hy  In¬ 
ternational  Hiisiness  Machines 
(Vrp.  at  the  Census  Bureau’s  Wash- 
inirton  headijuarters. 

The  demonstration  revealed  that 
the  new  machine  comliines  in  one 
o|M'rution  the  simultaneous  func¬ 
tions  of  classifyinK,  countinir,  ac- 
cumulatinK  and  editing.  The  ma- 
i-hine  then  prints  the  statistical 
data  resulting  from  irroupinirs  of 

I. ora II  Sysiriii 

in  powtT  output  and  pulse 
rrvurrence  rates  for  the  Hast  Coast 
loran  chain  went  into  etfect  at  1400 
C.CT  l»ec.  SI.  I'.tl*.*.  The  stations 
ojwratiHl  t>y  the  Canadian  (lovern- 
meiit  have  chan>red  rates  hut  still 
use  the  same  transmittiiiK'  tspiip- 
ment. 

New  transmit tinir  iMpiipment  has 
U*en  installeii  at  each  of  the  Coast 
tluard-ojH'rated  Kast  Coast  stations. 

.\t  Nantucket  and  Ca|*e  Hatteras 


information  and  automatically  bal¬ 
ances  the  totals  to  insure  their  ac¬ 
curacy. 

It  has  a  capacity  for  countinir 
up  to  lO.tMKt  units  in  each  of  60 
different  classifications  while  simul¬ 
taneously  sortinir  the  cards  into 
predetermined  groups  at  the  rate 
of  450  cards  a  minute. 

Classifying,  countinjf  and  tahu- 
lalinif  the  results  will  be  completed 
hy  the  sprinK  of  1952.  It  is  esti¬ 
mated  that  this  operation  will  be 
eipiivalent  to  runninK  10  billion 
cards  through  one  machine. 

('.lIilll^*‘S 

the  transmitter  outiuits  now  ap¬ 
proximate  one  megawatt  |H‘ak.  This 
enerjry  is  fed  into  new  300-fix)t  vor¬ 
tical  antennas  and  radiated  into  the 
service  area  more  efficiently  than 
with  the  previous  antenna  system. 
I’lilse  characteristics  have  been 
chaniri-d  sliirhtly  to  reduce  the  fre- 
tpiency  bandwidth  required  by  (>lder 
equipments.  This  change  in  pulse 
characteristics  will  not  be  observ¬ 
able  by  the  loran  user  except  that 


the  pulses  may  appear  somewhat 
steadier  and  more  nearly  alike,  thus 
facilitating  matching  the  leading 
edges  with  consequent  increase  in 
accuracy.  The  useful  service  area 
is  extended  about  100  miles,  mak¬ 
ing  the  system  even  more  useful  to 
fishing  vessels  and  others  in  remote 
areas.  Amplitude  of  the  signals 
from  the  new  high-power  stations  is 
approximately  four  times  that  from 
the  old  transmitters. 

New  transmitters  approximating 
I40-kw  (leak  pulsed  power  output 
have  been  installed  at  Folly  Island 
and  Hobe  Sound.  During  1950  it  is 
expected  that  construction  of  build¬ 
ings  will  be  completed  at  the.se  sta¬ 
tions  to  permit  installation  of  mega¬ 
watt  equipment  also.  The  present 
power  increase  gives  approximately 
50  percent  more  than  was  previ¬ 
ously  secured.  Pulse  characteris¬ 
tics  are  identical  wnth  those  from 
Nantucket  and  Cape  Hatteras. 

Systemwise,  the  only  significant 
change  is  the  removal  of  the  sta¬ 
tion  from  Bodie  Island,  N.  C.,  and 
the  establishment  of  a  new  station 
at  Cape  Hatteras,  N,  C.  This 
change  has  required  the  recomputa¬ 
tion  of  tables  and  the  replotting  of 
charts  to  indicate  the  navigator’s 
position  with  respect  to  readings 
obtained  on  loran  receiver-indi¬ 
cators.  The  use  of  new  rates  will 
effectively  prevent  confusion  be- 
tw«»en  the  old  and  the  present  sys¬ 
tem. 

New  pulse  recurrence  rates  are: 

nil  Port  .Aux  Basques,  New¬ 
foundland  and  Deming,  Nova 
Scotia. 

1112  Deming  and  Baccaro, 
.Nova  Scotia. 

1113  Baccaro  and  Nantucket. 
Mass. 

1114  Nantucket  and  Cape  Hat¬ 
teras,  N.  C. 

1116  Cape  Hattera-s  and  Folly 
Island.  S.  C. 

1H7  Folly  Island  and  Hobe 
Sound,  Fla. 

Rates  IHl,  1H2  and  1H3  retain 
previous  pulse  characteristics  and 
power  outputs.  The  old  rates  that 
are  displaced  are  1L7.  11.2,  ILl, 
ll.d,  IHl  and  1H2. 

The  frequency  of  transmission  is 
1,9.50  kc  and  the  basic  rejietition 
rate  "H"  is  high  or  33^  pulses  per 
second. 

The  C.  S.  Coast  (luard  is  solicit- 
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...it's  GSuxflsijpsiIk  fot 

a  multiplicity  of  dielectric  uses 


Kinlafuik  Short  is  used  as  strip 
to  provi<i«*  iluralilo  intorlayor  in>ulation 
in  lots*  and  modiutn-voltago  relays  and 
transformers.  Its  smoothness,  uniformity, 
and  phahility  protluce  neat,  eten 
layering  in  hanil  or  maehine  vtinding — 
add  a  "finished”  look.  It  has  Iom 
moi'iure  ahsorption.  It's  completely 
Iree  III  [liiiholes. 


Kodapak  Sheet  is  used  as  tape  ■ 

to  protide  non-corrosive  ■ 

primarv  insulation.  It  "serves”  I 

etenly  on  machines  .  .  .  produces  p 

Ilexihle,  compact  coverings  that 
meet  most  s|K‘cifications.  It  takes 
hraid  smoothly;  strips  cleanly. 

It  has  uniform  medium-voltage 
hreakdottn  strength.  Suilahle  for 
circuit  wires,  communications  wires,  and  pri 
insulation  in  cables.  Kislapak  Sheet  has  Im‘ci 
1.1  years  hy  leading  electrical  manufacturers. 


Kodapak  Sheet  is  used  as  a 
otecting  liimiruitr  on  paper 


edges.  I’rotects  p 
moisture  ah-'orpt 
w  Hidings  against 
corrosion. 


Cellulose  Products  Division,  Eastman  Kodak  Campany 
Rochester  4,  N.  Y. 


Srnii  lor  llir  hook  — 

" Pro/M’rtirs  of  Koihipok  Sheri' 
just  mini  the  coupon 


CEUUlOSf  riOOUCTS  DIVISION 
EASTMAN  KODAK  COMPANY 
ROCHESTER  4.  N  Y. 


for  efficient  insulation 


ptiM) 


'Kodopoh 


Dpportmppif 


ifiK  and  regard- 

itiK  the  <ti)erati<»n  and  covera/e  of 
the  newly  reortfanize<l  Ka.^i  Coast 


l‘VlloMnlii|»<>  ill  Klt'clroiiira 

I'RKTKX'TOKtl.  fellowships  in  elet- 
tronics  for  the  academic  year 
lil.Vl  51  will  lie  awarded  at  u  reifo- 
lar  meetinK  ‘'f  the  KCA  fellowship 
l*oar<l  in  March  l!»5(t.  These  fellow¬ 
ships.  HLipiHirted  hy  the  Radio  Corp. 
of  America,  are  desiirned  to  jrive 
s|M-riHl  graduate  traininir  and  ex- 
jM'rience  in  research  to  yoiintr  men 
and  women  who  have  demonstrated 
marked  ability  in  eUndronics.  either 
as  a  branch  of  elwtrical  or  radio 
eiijfineerinK.  or  in  that  field  of 
I'hysics  which  treats  the  la-havior 
of  electrons  in  conductance  phe¬ 
nomena. 

A  fellow  must  1h‘  a  citizen  of  the 
C.  S.  who  has  demonstrated  ability 
and  aptitude  for  advancinl  work  and 
who  has  traininir  in  ele*-tronics 
e<|uivalent  to  that  represented  by 
one  year  l»eyond  the  bachelor’s  de¬ 
cree.  in  a  university  of  rwojfnized 
merit  in  this  field.  Applications 
tiled  on  or  before  .latiuarv  10.  1950 
receive  consideration  for  tenure 
diirintr  the  academic  year  l‘.»5n-.51. 

Further  information  concerninjr 
this  fellowship  proy^ram  may  be  ob¬ 
tained  from  the  Fellowship  Office. 
.Vational  Research  Council.  2101 
I 'onstitiitioii  .\\e  N.  W  .  U'asliiny'- 

ton  25.  I).  C 


\alioiial  Svsli’in 

('oininill«-«‘  IMaiiiir*! 

TIIK  KMUO  .M.SNt  KACn  KKK.S  .\s.s(>- 
i  lvTION  recently  authorizt-d  its  Tel- 
evisioll  Committee  to  present  to  the 
FCt'  a  plan  for  the  immediate 
establishment  of  an  industry-wide 
National  Television  .'system  Com¬ 
mittee 

The  Committee  would  be  com- 
|t4iHi-d  of  the  tot>  en>rineers  in  the 
fiehl  of  television  and  electronics 
ami  would  !>«•  chary’eil  with  'll 
pit'siuiliiiK'  technical  data  relative 
to  alhsation  of  the  iihf  frenui'iicies 
and  the  lifting  of  the  fret'ze  on  vhf 
alim  .tlions  insessarv  for  tht>  nation- 
w  idi'  extension  of  te'evision  hrivad- 


MEETINGS 


Jas.  10  Fkb  3:  AIKK  Winter 
(ieneral  Meetinjf.  Motel  Stat- 
ler,  .New  York.  N.  Y. 

F»J«.  27-Maiich  3:  A.STM  Com- 
mitU-e  Week  and  Sprini;  .Meet¬ 
ing.  Motel  William  I'enn. 
I’lttaburirh.  Pa. 

MaKI'H  6  9:  IKK  Convention 
and  Radio  KnRineerini;  Show. 
Motel  ('ommodore  and  (irand 
Central  Palace,  .New  York 
City. 

.'\I‘KII,  4  s:  National  Proiiuctioii 
Kx|M>sitiun,  siMinsored  by  the 
Chicaifo  Technical  .Societies 
Council,  Stevens  Motel,  (!hi- 
caico.  111. 

.^rail.  26  2S:  Fourth  annual 

meetini;  of  the  .\rmed  Forces 
C4immunications  Association. 
•Astoria,  New  York  City,  and 
Fort  Monmouth,  N.  .1. 

Mav  22  2.5:  Parts  Distributors 


castiny  Kenerally  and  (2)  recom¬ 
mending  basic  standards  for  the 
future  development  of  color  tele¬ 
vision. 

The  R.M.A  would  initiate  and 
finance  th*-  enyMiieerinir  stinly  but 
einfiin-ers  from  all  branches  of  the 
industry  would  participate,  includ¬ 
ing  non-R.M.A  comiianies,  broad- 
castinir  int*‘rests,  ami  ipialified  tech¬ 
nical  orKanizations.  The  FC('  would 
Ih'  invited  to  send  reiire.sentatives 
to  all  committee  sessions  and  re- 
ceiv)'  regular  proyres.v  reports  on 
the  committee’s  operations.  The 
plan  has  la-en  presented  to  members 
of  the  FCC  by  W.  R.  C  Maker  ami 
Kclward  Wheeler. 


SelK'iliilr 

Thk  FCC  r»H-«-ntly  instituted  rule- 
makiny'  pnHeedinjrs  to  increase  the 
minimum  operatinir  schedule  of 
f-m  broadcast  stations.  Proposed 
revisions  of  the  rules  are  as  fol¬ 
lows  : 

F-.M  stations  not  associated  with 
a-m  stations  would,  durin>r  their 
first  year,  ofierate  not  less  than 
thre*'  hours  between  (5  a.m.  and  (i 
p.m.  and  thrin*  hours  Ivetween  6 
p.m.  and  midniKht,  includinir  Sun¬ 
days;  diiriny'  the  swoml  year,  not 
less  than  four  hours  durinyr  those 


Show,  Motel  Stevens,  ChicaKo. 

Jl'.NC  26  30:  Annual  .Meeting 
and  9th  Exhibit  of  Te.stintr 
Apparatus  and  Related  Equip¬ 
ment,  Motel  Chalfonte-Mad- 
don  Hall,  Atlantic  City,  N.  J. 

Arc.  23-’26:  .AIEE  Pacific  (len- 
eral  .Meetinif,  Fairmont  Motel, 
San  F'rancisco,  Calif. 

AfG.  2h  31:  APCO  National 
Conference,  Hotel  Mollenden, 
Cleveland,  Ohio. 

Sept.  13  15:  Sixth  .Annual 
Pacific  EU'ctronic  Exhibit. 
Municipal  Auditorium.  Ixinx 
Beach,  Calif. 

Sept.  25  27:  National  Elec¬ 
tronics  Conference,  Edirewa- 
ter  Beach  Motel,  ChicaRo,  111. 

Oct.  17  21;  AIEE  Midwest 
(ieneral  Meetinjr.  Netherland 
Plaza  Motel,  Cincinnati,  Ohio. 


resiiective  daily  perioils.  and  not 
less  than  eijrht  hours  daytime  and 
four  hours  niy'httime  thereafter. 

F-.M  stations  affiliated  with  a-m 
stations  would,  In'sides  meetinir  the 
above  requirements,  operate  at  least 
as  many  hours  daily  as  the  associ¬ 
ated  standard  broadcast  station. 


Ni*w  KIrrIrirul 
(^hiaiililirH  SviiiImiU 

Thk  .\KW  edition  of  the  .American 
Standard  Letter  Symbols  for  Elec¬ 
trical  Quantities  was  recently  pub¬ 
lished  by  the  American  Standards 
.-Asswiation.  These  symbols, 
adopted  on  the  recommendation  of 
a  committee  represent injr  36  im¬ 
portant  scientific,  t»*chnical,  educa¬ 
tional  and  y'overnmental  y'roups  in 
the  r.  .N.,  are  in  excellent  airree- 
ment  with  the  symbols  published 
by  the  Intermitional  Electrotechni¬ 
cal  Commission  for  international 
u.se,  :ind  also  with  .American  Stand¬ 
ard  symbols  for  physics,  mathe¬ 
matics  and  the  radio  sciences. 

l.»'tter  symbols  are  printed  in  two 
tables,  one  arranifed  in  alphabetical 
order  with  the  names  of  the  quanti¬ 
ties  they  symbolize;  in  the  other 
table  the  letters  themselves  afqiear 

(Continued  on  po9«  226) 
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Guided  missiles 


aud  in  the  ground  receiviny;  system  . 

29  (XYsr/^L  d/op£S 


IN  thr  Air  Material  Command’s  K'»ded 
missile  research  at  Alamacorda,  N.  M., 
transmitters  in  the  airborne  units.  operatinK 
on  a  pulse  system  modulated  with  reference 
to  time,  send  out  (lertinent  data  on  tempera¬ 
ture,  air  pressure,  speed  and  structural 
strains.  The  signals  are  received  by  the 
ground  telemeterinK  system  shown  at  the  left. 

This  ground  system  uses  a  total  of  29 
Sylvania  Crystal  Diodes  —  2S  lN34’s  and 
one  1N.?8  ((lermanium) ;  3  lN2IH’s  (Sili¬ 
con).  Major  reas»)ns  for  the  selection  of  the 
Sylvania  Diodes  are  their  reliability  and 
accuracy — outstanding  advantages  of  these 
components  u  Ae refer  they  arc  used,  but  par- 
tu  ularly  important  in  operation  under  desert 
conditions. 

Sylvania  Crystal  Diodes  may  improve  the 
performance  standards  of  your  equipment — 
or  permit  more  compact  designs.  Cjct  the  facts ! 


Mail  coupon  for  literature 


Sytvonio  El*<tri<  ProdwCtt  Inc. 

Elnctronicft  Oiv(»ion,  C>«pt  E  1002 
500  Eifth  Av«ni*«,  N«wr  York  It.  N.  Y 
Grntlrnirn ; 

PUtiif  ttnJ  literature  on  your  Oermamum  auJ 
Silnou  DtoJes. 


Potition 


tleetronics  Ihvision^  SOO  Hfth  Avt.,  \ew  York  /I,  S,  Y. 

ELECTI8WC  DEVICES  RADIO  TUDCS.  CATMtE  UT  TMES  PMTIUaVS 
PlHOtfSCtNT  LAMPS,  rilTWES.  WtftWC  OCVICCS.  SIM  TtttMt.  LIMT  DiltS 


Stroot  A66ft% 
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are  businessmen 


COLD 


BLOODED ? 


OF  COURSE  NOT!  I  Jterally,  their  normal  Ixxly  tem¬ 
perature  is  l>8.r)  — same  as  lalH)rers,  en^in(‘ers  or  any  other  jjroup 
of  |HH)ple.  And,  fij^uratively,  they’re  no  more,  or  no  less,  ool(l-hl<KKled 
—  as  a  >rr(tup. 


We  all  kn(»\v  unreasonable  generalizations  can  he  dan^^erously 
false.  ('omm<in  sense  and  on-the-joh  exjH*rience  .'^how  us  the  value 
of  dealing  specilically  with  ideas,  problems  — and  />*  (>/>/«•. 


Let’s  not  make  the  big  — and  costly  — mistake,  then,  of  generaliz¬ 
ing  on  religious  or  racial  groups.  Adojit  anil  nimj  out  the.^e  common 
sense  principles: 


rumor 


Sp»*ak  up,  wherever 
for  understanding. 


McGraw-Hill  Publications 


112 
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S«<oiid«rv 


lmp«d«fK« 


20  )0000 
cyclM 


INBVCTANCE  BRID6E 

No.  IIIO'  MKMUICB  UWOEi  Om  adb  I* 

1000  h.  in  By*  Tnii.  fcJnilni  wwtmm  mm 
rood  dirocUr  Cnm  «  Imt  4W  dMwdn  mmd 

mulHpiior  awitch.  eoB  k*  artaaiad 

to  104)00  honrios  kf  A*  mmm  of  «■  oBtaaMl 

rosUlonco. 

INDUCTANCE  ACCURAd  BRMb  |dM  or 
minus  1%  through  tho  heqirMBf  faapr-Jnan 
CO  to  1000  cTclos.  . 


A  NEW  UNE  OF 


No.  lOM  FKQUEIKTr  BAMCBi  Rom  20 
cTcloa  to  SO  Idloeyilaik  'Q'  lAlfCEs  From 
0.S  to  SOO.  "Q**  iii  iiidartaw  cmk  bo 
mooaurod  arllh  am  Cn  H  oollo  acMM  ^tho 
coU.  IndispoMdkW'  inalfoaaaal  for  awoB- 
uromont  of  **0-  aa«  laiartnaM  «f 
"Q"  ond  capaaNaara  of  aaparilaiai.  ABbc- 
tric  lossoo.  and  powr  tartar  of  laa#dlte 
motoriola.  . , 


High  quality  output  transform- 
or  combinos  unusually  wid# 
Iroquency  rang#  togothar  with 
▼ory  low  phaso  shilt  and  har¬ 
monic  distortion.  Froquoncy 
range  Vt  Ub  20-30.000  cycles. 


SEND  FOR  LATEST  CATALOG! 


Soh-mloiotore  Hi-9  !•* 
darters  teeterief  ter- 
eid  ceils  —  Dleeieter: 
Vt-  1  r*  high.  Her- 
sMticnlly  seeled.  Com- 
presaiea  type  ternil- 
eels. 


NOW  AVAiUBLE 

SUt-MlNIATURI  HfR. 
MITICALLY  SIALIO 
J.A.N.  COMPONINTS 
POI/SPACI  SAVIN* 
APfUCATlONS. 


Sah-miaietare  heraMti- 
colly  seeled  treesfera- 
ert— Oiaaseter:  13/14“ 
1  1“  high  .  .  .  *lass 
type  terainels. 


ALSO 


MAONITIC  AMPLIPI- 
US  DISCIIMINATORS 
AND  NARROW  RAND 
PASS  PlLTiRS  POR 
TILIMITIRIN*  APPU- 
CATIONS.  Seed  as 
year  ragalraaaats. 


woo  ohnit  MO.  Ill,  KO. 
_ MO.  m.  so 

^OoTottmTllorMrisrior 


t».  s.'ul  i.i 


tim 

«  W  MS 

•000  oKmt 

)0.  20.  IS.  10,  i 
7.S.  S,  2.S.  12  1 

20  JOOOO 
cyclM 

IS  »«tn 

nanTi'^^*  ffiaiiMii 

10.000  oSmt 

SOO,  ))),  2S0. 
200.  I2S,  SO 

20  )0000 
cyclM 

IS  w«m 

titat I 

10,000  oNmt 

M.  M.  IS.  10, 

7  S.  S.  ]  S.  1  i 

20  10000 
cy<i«« 

IS  «sltt 

rim 

rnr'TT'aaaia 

2S00  ohms 

SOO.  111.  ISO, 
TOO.  IH.  sa 

20  10000 
cyclM 

14  w«Bti 

FItU 

tasb  aad  earahat  lAii,  iAS6'i, 
MA  S,  SArt.  tU 

2SO0  eNmi 

M,  M.  It.  It, 

7  $.  S,  J.S,  11 

20  )0000 

cyclM 

M  «sm 

FItU 

toA  asR  au  ar 

FiiA  pod  sesaa  M4 

)i00  oNmt 

SOO.  Ill,  ISO. 
MO.  12$,  SO 

20  10000 
cyciM 

so  wsttt 

MOO  eSmt  I  M,  M.  It.  10, 


94i4i^uune4iti&  Qo4n/pxiHe4>tU. 
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EXTENSWE 


RESEARCH 
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Th*  X  ray  copacity  of  •ach  oranq*  it 
compartd  with  that  of  a  standard. 
Oronqts  art  divided  into  six  qroupt. 
dopendinq  on  their  internal  condition 
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TUBES  AT  WORK 

(ceetiseed  ffoei  p  tit} 

sistance,  the  voltatre  lM*tAeen  center 
conductor  poles  is  2A’.  either  jMile 
voltajfe  to  ground  l>ein>r  K.  The 
center  pole-to-pole  resistance  is  <jn 
the  basis  of  eijual  power  A’ 
t>einK  the  line  characteristic  resist¬ 
ance.  The  approximate  response  of 
a  transformer  usinjr  RG-59 'U  cable 
is  shown  in  the  accompanying 
curve. 


Oruii^t*  Sortin^ 
l»y  \-Raye 

Whkn  an  oranck  is  frost-bitten, 
certain  physical  and  chemical 
changes  (K-cur  inside  the  oran^'e 
which  decrease  its  value  to  the  con¬ 
sumer.  .X  fully  automatic  x-ray  in- 
s|)ection  system  has  recently  Iteen 
deve'oped  which  checks  the  internal 
condition  of  each  oran>re  and  routes 
It  into  one  of  six  classifications,  de¬ 
pending  on  internal  condition,  at  a 
rate  of  10  a  sec(»nd.  The  new  eipiip- 
ment  has  three  times  the  capacity 
of  jirevious  e<iuipments  of  this  na¬ 
ture. 

Juice  cells  in  frost-bitten  oran)fes 
break  down,  allowinv'  the  juice  to 
collect  in  the  fruit’s  center.  The 
juice  is  then  reabsorbed  by  the  tree, 
leaving  a  lijfht,  juiceless  fruit. 

The  eipiipment  has  two  sets  of 
x-ray-.sensiti ve  cells.  One  views  in¬ 
dividual  oranges  as  they  pass  down 
two  rows  of  endless  belts.  The 
amount  of  x-radiation  each  oranjre 
pas.ses  is  recorded  electronically  in 
a  matter  of  1  100  second.  .Xnother 
radiation  current  is  simultaneously 


. .  ■■‘■’r’. 

•<  * " 
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ELECTRONICS  BUYERS’  GUIDE 

FOR  TECHNICAL  DATA  AND  LISTINGS 

ON  THE  COMPLETE  PRODUCT  LINES  OF  THESE  MANUFACTURERS 
Page  number  of  their  advertisements  are  shown  after  each  name 


Acim  CiMtric  C«r9 . 

AdMi  aiMl  Wfttiafet  Cd..  Tht  . . 
Adfdnct  Clfctric  A  Rfidy 

Airirtn  Inc . 

Aliffl  HtfuiaelttrMtf  Cowmpv . 

Allied  Control  Co..  Inc  . 

Alloietoi  Scrro  l^roiucts  Co.,  toe. 
Aoiencoii  CfiroAowofft  Corp. . . 
Amencoo  Cm  AccMOotator  Co 
Aoiencofi  Lovo  Corporation  . . 
Aoierican  Phenolic  Corporation.... 

Anericofi  Platinuio  Works  . 

Anerican  Tclefiiion  A  Radio  Co.. 
Aoierican  Time  Prodoett  Inc 
Aoierican  TransforKer  Company 
Aoiperite  Co.,  Inc  .... 

Anchor  Plastics  Co..  Inc  . . 

A'ma  Corporation . 

Arnold  Cnpinetrinp  Company 
Art  Lloyd  Metal  Prodocts  Corp  . 
Art  Wire  and  Stampinp  Co 
Atomic  InstruoMnt  Company 
Audio  Development  Co.  . . 

Audio  Devices.  Inc 
Aviometer  Oiv  ,  Roanweli  Corp  . 


Ballantine  Laboratories.  Inc  . 

Barker  and  Williamson.  Inc  . 

Barry  Corp,,  The. . . 

Beach  Russ  Company  . 

Bendu  Aviation  Corporation.  Red  Bank 

Bentley.  Harris  Mf|  Co 

Brta  Electric  Corp 

6  rd  Electronic  Corporation 

R  «ai  Corporation 

Bliley  ElKtric  Company 

Bci’d  ElectronKS  Corp . 

Blanton  Radio  Corporation 

Bowser.  Inc.  . 

Bradley  Laboratories.  Inc . 

Bramin  Co .  C.  S  .  . 

Brand  and  Company.  William 

British  Industries  Corp  . 

Browning  Laboratories.  Inc . 

Brush  Development  Co  . 

Buck  Engineerinp  Co..  Inc . 

Bud  Radio.  Inc. . . 

Burpess  Battery  Company 
Burnell  and  Company  .  . 

Bussmann  Mfg  Co . 

Cambridge  Thermionic  Corp 

Carter  Motor  Co . 

Centralab.  Division  of  Glohe- Union  Inc. 
Century  Geophysical  Corporation 
Chatham  Electronics.  Inc. 

Chicapo  Condenser  Corporation 
CiKaudaprarh  Speakers  Div.  of  Aireon 
Cinch  Mamifactunnp  Corp  . 

Clare  and  Co  .  C  P 
Clark  Crystal  Company 
Cleveland  Container  Co 
Condenser  Products  Company 
Continental-Diamond  Fibre  Co  119. 
Continental  ElKtric  Co 
Continental  Electric  Co  .  Inc 
Cornell-Dubilier  Electric  Corp 
Cornish  Wire  Co  .  Inc 
Coto-Ceil  Co..  Inc 
Cramer  Company  Inc  .  R  W 
Cross  Co  .  H 

Oano  Electric  Co 
Oe  Coursey  Engineering  Lab 
Dial  Light  Company  of  Aarenca 
Drake  Manufacturing  Co. 

OMver  Hams  Company 

Eivler  Engineering  Co..  Inc 
Electric  Indicator  Company 
ElKtric  Soldering  Iron  Co  .  Inc 
CiKtrical  Industries.  Inc 
EiKtrical  Reactance  Corp 
EiKtrndyne  Company 
ElKtronic  Designs.  Inc 
Electronic  Instrument  Co  .  Inc 
Electronic  Measurements  Company 
Electronic  Transformer  Co.  Inc 
Electrons  Incorporated  .  . 

Electro-Seal  Corporation 
ElKtro  Switch  Corporation  .  .  . 

Elrctro-Tech  Equipment  Co  .  Irtc 
EiKtro-Voice  Inc. 

El  Tronics  Inc. 

Engneering  Co  .  The 

Ene  Resistor  Corp 

Escy  Electronic  Corp  .  Dawkins 


FanstttI  Metalhirtical  Corponllpa .  29 

Ffddral  Ttitphovit  and  Radio  Corpprttida. . .  .129.  131 
133.  135 

Ftrrantl  Clictric.  Inc  .  96 

Field  Cloctrical  Instrument  Ct .  80 

Ford  InstrMPont  Co .  90 

Froed  Transformer  Co..  Inc .  53 

Fufk-Milltr  Laboratorifs  .  226 

Gear  Specialties  .  59 

General  Aniline  A  Film  Corp .  185 

General  Centro!  Company .  161 

General  ElKtric  Company . 5  to  18 

General  Plate  Div.  of  Metals  and  ControH  Corpo¬ 
ration  .  1A9 

General  Radio  Company  . 114.  115 

Gibbs  Div..  George  W.  Borg  Corp . 95 

Cramer  Company.  The  .  132 

Graphite  Metalhtinn  Corperatien . 177 

Gray  Research  and  Development  Co..  Inc . 187 

Guardian  Ekctric  Mfg.  Co .  60 

Handy  and  Harman .  204 

Harnett  ElKtric  Corporation . 188 

Haydon  ManufKturing  Co..  Inc  . 68.  69 

Haydu  Brothers  .  209 

Heinemann  ElKtrk  Company .  57 

Helipot  Corporation.  The  .  25 

Hermetic  Seal  Products  Co .  223 

Hewlett-PKkard  Co . .64.  65 

Hevman  ManufKturing  Co  . 222 

Hillburn  ElKtronic  Product!  Co .  112 

Hudson  Wire  Co.«  Winsted  Die  .  202 

Hunt  Corporation  .  56 


Illinois  Condenser  Co  . . .  . 

Indiana  StKl  Products  Co  . 

Industrial  ElKtronKS.  Inc . 

tnsl-X  Company.  Inc . 

Instrument  Resistors  Company... 
Instrument  SpKialtiK  Co..  Inc 
Insulation  ManufKturers  Corp  . 
Insuline  Corporation  of  America  . 
International  Rmstance  Co  . . . . 

I  T-E  Circuit  Breaker  Co . 


. 226 

. 198 

.  226 

. 160 

.  113 

.  180 

.  137 


J-B-T  Instruments.  Inc  .  229 

icMif  Manufacturing  Corp..  C  0 .  102 

Jennings  Radio  ManufKturing  Co . 158.  159 

JFD  ManufKturing  Co..  Ik .  112 

JonK  Drvisten.  Howard  6 .  CiKh  ManufKturing 

Corporation  . .  190 

JonK  ElKtrenict  Company.  M  C . . .  ...  184 

Kahle  Engineering  Co  .  152 

Karp  Metal  Products  Co..  Ik  .  50 

Kay  Elntric  Compar^y . 215 

Kenyon  Transformer  Co..  Ik .  138.  139 

Kester  Solder  Company  .  150 

Kobry  Tool  Co  205 

Kollsman  Instr  Div..  Souare  0  Co  .  .  36 

Lambda  ElKtronics  Corp  177 

Lampkin  LaboratoriK.  Ik  .  .  234 

Lavoie  Laboratories  .  182 

Lenhurt  ElKtric  Co  ■  .  196 

Lewis  Spring  and  ManufKturing  Co  .44 

LKd  ManufKturing  Company  103 

MKdonald  Co  .  IK..  W  S  118 

MKhlett  LaboratoriK.  Ik  147 

Magnetic  Core  Corporation  ...  130 

Makepeace  Company.  D  E  ...  84 

Mallory  and  Co..  Ik  P  R  71.  72.  73.  74 

Maripn  ElKtrical  Instrument  Co  .  79 

MB  ManufKturing  Company.  Ik  ...  221 

Measurements  Corooration  110 

Mico  iKtrument  Co  170 

Miniature  PrKision  Bearings.  Ik  203 

Mttchell-Rand  Insulation  Co  .  Ik  54 

Model  RKtrder  Corp  .  .  186 

Multicore  Solders  Ltd  81 

MycalK  Corporation  of  America  124  125 

Rational  Carbon  Co..  Ik  57 

Rational  Company.  Inc  105  106.  107.  108 

Rational  ElKtronics  Inc  102 

Rational  Moldite  Company  .  146 

Rational  Varnished  Products  Corp  117 

Rational  Vulcamred  Fibre  Company  31 

Rew  York  Transformer  Co  .  Inc  156 

Rrwark  ElKtric  Co  .  IK  175 

Rey  Compai'V  J  M  56 

Rofthern  Radio  Co  .  tK  153.  154  155 


Ohmite  Manufacturing  Ch . 201 

OlympK  Tool  A  Mf|.  Co..  Inc .  174 

Palnul  Company.  The .  126 

Panoramic  Radio  Products,  Ik . 213 

PapK  Machinery  and  Resaorch.  Ik .  130 

Pattan-MKGuyer  Company  .  184 

PermoBui  Carparalian  .  230 

Phillipe  Contral  CKparatian .  164 

PickKing  and  Company .  130 

Palarad  ElKtranics  Co . 228 

Polytechyiic  Reseorch  and  Deoelopaient  Co.,  lx...  63 

Potter  and  Brumield  SalK  Ct .  42 

PrKision  Paper  Tube  Co . 112 

Premai  Products  .  44 

PrKte  RKKding  Corporation . 40.  41 

PrKtK  Soundex  Ckp .  230 

ProdKtion  Engineering  Corp . 212 

Radio  CorpKation  of  Aamrica  .  197 

Imide  BkI  and  8Kk  Covers 

Rodio  Receoter  Co.,  Ik . 162.  163 

Rahm  Instruments.  Ik .  222 

Raytheon  ManufKturing  Company. .  55 

ReevK- Hoffman  Corporation . 104 

ReevK  Sounder  aft  Ckp .  199 

ReseKCh  ElKtronics  Labs . 234 

Rei  Rheostat  Co . 186 

Robinette  Ce.  W.  C  .  204 

Room  Cable  CKOKatlon  .  38 

Royal  Diamond  Tool  Co  . 144 

Russell  and  Stoll  Co  .  Ik .  225 

SanbKn  Company  . 30 

SebenKtady  VKnisb  Co..  Ik  .  Ill 

ScientiAc  ElKtrk.  Oivtsion  of  *'$  *  CKrugatN 

QuoKhed  Gap  Co .  .  . 161 

Shure  BrothKs.  Inc . 148 

Shurite  MetoK  . 225 

Sipma  instroments.  Ik  .  145 

Sipnal  EnginoKing  A  Mfg  Co  . 223 

Smith  Paper.  Ik . 46 

Soldering  SpKialtks . 58 

SomKvet  LabKatKiK  Ik . 157 

SKtnsen  and  Company.  Ik  . 211 

Spellman  Television  Co.,  Ik  58 

SpeKtr-Kennedy  LabKatKks.  Inc  208 

SpKry  Gyroscope  Co .  51.  52 

Standard  Coil  Products  Co..  Ik  .  219 

Standard  transfKomr  CKpKition  .  207 

StK  Etpansion  Products  Co.,  Ik  .  96 

Staver  Company.  Ik .  188 

SteinK-lves  Co .  192 

StKiing  Mfg.  Co .  232 

Stevens  Mfg.  Ce..  Geo .  23? 

Stewart  Mtq,  Ckp..  F.  W . 172 

Stupakoff  Ceramic  and  Mfg  Co .  78 

Super  ElKtrk  Products  Ckp  53 

SuperiK  ElKtric  Ce  .  ■  142.  Id3 

SuoeriK  Tube  Cempany  100.  101 

Swttchcraft.  Ik .  231 

Sytvania  ElKtric  Products.  Ik 

ElKtronics  Division  242.  243.  ?dl 

Radio  Division  .  .  240.  241 

Tefctroniv.  Ik .  .  3? 

TelKhren.  Ik .  . .  85 

Telex  Ik.  170 

Thomas  ElKtronics.  Ik  156 

TiteRei.  Ik  .  .  231 

Tranticeil  CKpKation  227 

TraK-Sonics.  Ik  132 

Transvision.  Ik.  . .  17? 

Tung-Sol  Lamp  WkIs,  Ik  75 

TKner  Company.  The .  96 


Union  CKbide  A  Carbon  CKpKttion  57 

United  CondensK  Ckp  225 

United  Transformer  Co  .  Inside  Front  Cok' 

Umverul  Winding  Co .  98 

Vickers  Eledrk  Div..  Vtckrrv.  Ik  .  A  Unit  of  the 
Sperry  CkP  104 

VictKKn  Instrument  Co  227 

Vulcan  Electric  Company  88 

WalkK  Company.  George  186 

Walter  Co  .  Ik..  S  173 

WKd  LeoriKd  ElKtric  Co  151 

Waterman  Products  Co..  Ik  146 

WfbstK  SKing  CKpKation  229.  734 

Weiss.  JKry  t .  21» 

Westinghouse  Electric  Ckp  66  67 

Weston  ElKtrical  Instr.  Ckp.  .  193 

Whitt  Dental  Mfg  Co  .  S  $  191 

Williams  and  Co..  C.  K  32 


Military  Type  MINIATURE 
MULTI-POLE  D-C  RELAY 


lloro  are  miniature,  low  wattaRe  d-c  re¬ 
lays  that  really  stand  up  under  extreme 
comlitions  of  slxK’k  atid  vibration.  False 
eontaet  oin-ration  is  avoidinl  without  sac- 
ritu  iiiR  desirable  eliH  trical  characteristies 
—  ami  at  no  extra  relay  cost.  Available 
in  any  contact  arranRement  up  to  4-|>ole 
double  throw.  Oixm,  pluR-in  base,  metal 
♦•ncased  or  hermetically-sealed  types. 
Write  for  Hulletin  l.'JblO. 


STRUTHERS-DUNN,  INC. 

ISO  N.  13th  St.,  Phllad«lphia  7,  Po. 

•  klTlwOH  *  (OStON  .  lur'AlO  .  CH.liOTTt  •  CHICAGO  .  Cincinnati 

Cit^tlAMO  .  PAtlAS  •  DtTIOIT  .  AANSAS  CUT  *  lOS  ANCdiS  .  MINNE- 
A. out  •  WONitlAl  •  NiVk  OIKANS  .  N(M  TOtA  •  F  H  1 1  A  D  f  I  P  H  I  A  .  PITTS- 
tU'GH  •  touts  •  SAN  flANCISCO  .  SlATTll  •  STIaCUSE.  TOtONTO 


TUIES  AT  WORK 

recorded  a.>i  an  x-ray  tube  transmits 
thruuKh  a  predetermined  standard, 
which  is  etjuivalent  to  the  x-ray  ca- 
jiacity  of  an  average-size  normal 
oranjfe.  These  two  siRiials  are 
compared,  and  their  difference  is 
u.sed  to  actuate  the  classification 
switches.  The  classifications  are 
stored  in  a  memory  system  which 
initiates  a  trippinjr  mechanism  that 
catapults  the  oraiijfe  into  the  prti[)er 
chute.  The  equipment,  which  was 
develo|H*d  by  M.  I).  Roop  of  the 
Automatic  X-ray  Corp.  of  Isis  An- 
Keles,  is  desijrned  to  com|K*n.<ate  for 
out-sized  orantres. 


('.ilixE'iiH  Kudii*  Kaii^i* 

It  Hx.s  hkkn  HINTKI)  that  the  vast 
amount  of  enthusiastic  but  some¬ 
what  exajfjferated  publicity  that 
Citizens  Radio  has  received  from 
the  newspaiHTs  will  l)e  harmful 
when  and  if  pnxluction  units  for 
oiH»ration  in  these  friHpiencies  b»‘- 
come  available.  The  Hallicrafter? 
Company  has  recently  conducted 
some  extensive  field  tests  to  de¬ 
termine  the  actual  performance 
that  can  be  expectt'd  from  what 
miK'ht  .someday  be  a  typical  produc¬ 
tion  minlel. 

The  units  tested  have  a  power 
output  of  ai>proximately  0.3  watt 
from  a  112-volt  power  .source,  with 
a  current  drain  of  15  ma.  supplied 
from  midifet  batteries.  The  fila¬ 
ments  required  ti  volts  at  250  ma 
and  were  also  fed  from  batteries. 
The  units  were  jrrid  modulated  to 
about  30  iMU'cent  on  peaks,  and  the 
antennas  used  were  half-wave 
folded  dipoles,  mounted  horizontally 
apiiroximately  seven  inches  above 
the  ca.se.  These  units  could  he 
tilted  for  horizontal  or  vertical 
l>o!arization. 

When  coniuHted  to  receive,  the 
audio  power  output  is  approxi¬ 
mately  5  milliwatts  into  a  sinjrle 
heailset,  iisinp  the  same  power 
source  for  receivinir  and  transmit- 
tinj.',  except  that  the  receiver  draws 
only  5  ma.  The  receiver  sensitivity 
is  about  5  ;av  for  3  db  quietinir  of 
the  suiH'rrejrenerative  hiss,  and  a 
one-iAV  si>rnal  is  audible. 

Table  I  shows  the  results  of  test- 
in>r  two  hand-held  sets  of  the  tyjM? 
describ»«d  above.  The  jrreat  influ¬ 
ence  of  height  and  terrain  on  per- 
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ELECTRIC 


FOR  DC  VOLTAGES 


Nvw.  uiilini  llu  Ij't  \i.ir.  i'<  thiN 
Mii.ill  C.IMJ1I1  t\ |H  ri-mliir  tor  iriiKr 
.itHtu'  suKHith  hii:h  >1  c  miIi.ili'.  ''uit 
.ilili  tiir  lal«irjti>r\  and  taifirv  tor 
ti  'tmu’  iM.I  js  (><)uir  siippK  I  c.ifiiris 
V(.rsatilit\ .  rtlialiilitv .  naviiialik'  prin 
and  lont  tiilx.  Iiti  « ifh  inni.h  loui-r 
cost  of  ri'placi’iniiu  tnlH^  I  Ik  ncti- 
fiiT'  lan  Ik'  tiirni'hid  tor  vinu’k  phase 
o[xration  trom  11^-  or  ’'Hvolt. 
or  rill  cM'Ie  [xivvir  snppK  . 

IVisit  unit  a  k\.  ^2  nu  (eontin- 
noiist  rectiliir.  with  nmssars  trails 
tornurs  nHiiinted  in  an  oil  tilled  steel 
tank.  I  aeh  unit  is  H  uide.  2'"  deep 
aivl  21’  hiuh  I  p  to  tour  units  tan  Ik 


stalked,  tmnt!  il-e  toltaijes  up  to  1 
kv  ( tiitpiit  \oltape  ripple.  |K'ak  to 
(Kak.  will  not  exeeed  (M'j  (kt  inilli 
annK-re 

A  CONTROL  PANEL  tan  U  supplied 
whieh  will  proiide  snwx'th  output 
voltape  eontrol  over  the  eonipkte 
ranu'i  trom  zero  to  inaMiniiin  \e 
eiiraet  ot  output  Milt.i^'e.  with  this 
panel,  is  *  '  (K-r  eeiit  ot  tiill  stale, 
ateiir.ies  ot  eiirrmt  iiKiieaiion,  *■  2 
{K-r  tent.  ( tiereiirrent  proteeti'"’  ns 
ineliiikd. 

SUITABLE  FOR  INTEGRAL  MOUNTING. 

Ikeaiise  ot  its  small  st/e.  this  reetititr 
tan  otten  Ik-  iiMiunted  within  the  ell 


For  pricot  and  tpocific  information,  oddroit 
inquiriot  to  our  nuorutt  of  ftcu.  or  to  Gunoral 
Eluctric  Company.  Trontformur  Solot  Divi- 
ticn.  42-356,  Pitttfiuld,  Mate. 


elosiire  hoiisinj;  voiir  own  priHtiiet. 
Siieh  integral  mounting  is  iisiiallv 
ptelerahk  trom  all  stand|Niints 
lowers  tost,  sates  spate,  aiui  improves 
apiHaianee  ot  the  tntire  assenihit 
STANDARD  UNITS.  IN  REGULAR  PRO< 
DUCTION.  I  ht  se  easeade  reetilu  rs  are 
hiiilt  up  ot  standard  units  that  are  in 
reitiilar  priHluetion  I  het  tan  Ik- 
ship|K-d  on  shorter  sehedtiles  than  are- 
normal  tor  this  jtt  neral  ilass  ot  tt)ui|v 
metit.  Apfur.uin  I'ifpjftmnit,  (iriirrjl 
l.irtiru  (  Silirnri  tMh  k  .V  J’. 
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•xdutlv#  '^compoiiMit- 
mofchlng^'  prevents  fpiluret 

The  sure  way  to  avoid  trouble  due  to  resistor  failure  is 
to  use  the  resistor  with  the  matched  components. 

Ward  Leonard  alone  makes— not  just  assembles— all 
the  components  of  a  resistor.  (Wire  is  drawn  to  Ward 
Leonard  specihcations.)  This  means  that  all  compo¬ 
nents  are  balanced  in  respect  to  thermal  coefficient  of 
expansion  and  other  factors  affecting  service  life.  No 
loosening,  no  failure  — because  all  parts  react  the  same 
to  their  "environment." 

Write  for  bulletin  on  Vitrohm  Resistors,  ward 
LEONARD  ELECTRIC  CO.,  31  South  Street,  Mount  Vernon, 
N.  Y.  Offices  in  principal  cities  of  U.  S.  and  Canada. 


TUtlS  AT  WOtK  UMtmwa) 


Table  I — Maximum  DistoncM  for 
Two  Hand-Held  Citixens  Bond 
Traneceivere 
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Mat.  rirar 

: 

Mnlifrly 

u  2 

formance  i.s  clearly  demnn.-^traled. 

By  replacing  one  of  the  unit’.s 
folded  dipole.s  with  a  highly  direc¬ 
tive  corner  reflector  type  of  antenna 
the  di.stances  covered  were  in¬ 
creased  three  time.s.  The  di.stances 
tabulated  hold  for  both  horizontal 
and  vertical  polarization  on  lial 
terrain,  but  with  the  antennas  ver¬ 
tically  polarized,  more  consistent 
signals  were  produced  as  the  units 
were  separated.  It  has  been  calcu¬ 
lated  that  the  units  tested  could 
transmit  and  receive  over  distances 
t>f  80  miles  between  line-of-sight 
liK'ations. 

Using  a  mobile  unit  with  a  car- 
top-mounted  ground  plane  antenna, 
and  another  transmitter  which  [)ut 
l.li  watts  r-f  into  a  corner  retlecfor 
antenna  atop  a  7.u-foot  tower,  reas¬ 
onable  communications  were  pos.-i- 
ble  to  di.stances  of  three  miles  in 
a  typical  residential  section,  and  up 
to  nine  miles  over  less  populated 
areas,  i^ignals  were  obstructed  by 
large  metallic  obj<“Ct.s  such  as  water 
tanks,  but  it  was  often  possible  to 
establish  contact  by  reflected  waves 

These  experimental  data  were 
presented  before  the  Chicago  meet¬ 
ing  of  the  .Armed  Forces  ('ommuni- 
cations  .Association  by  llaroM 
Uensch,  project  engineer  of  the 
llallicrafters  Company. 


riioliigrapliing  Tr-I  I’iilirriis 

I.oris  F;.  Cakner.  .Ir, 

lethHtrot  » ’••MNli/fOWf 
\  'if  Utllitlt  I  HMttfit't 

\y tinhtiujfttM  />  f  ' 

In  rRKl’VRATlON  of  service  manuals, 
lesson  texts  and  similar  material, 
it  is  desirable  to  show  th<‘  effect  on 
picture  ((uality  of  different  receiver 
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MAIL  THIS  HANDY  COUPON  ^ 

\rni<‘<>  Slerl  44>r|KtralMtn 

>lrrrl,  Miilillrl<iwn,  Oliui 

Yr<.  r<(  liUr  u  <'«>{•>  «>f  Ariiiru'it  iirM  iMMtk  iin  Ilirt-Kiillnl  l.ln-- 
Iriral 


V^MCo 

V 

ARMCO 

STEEL 

CORPORATION 


here  s  a  complete  new  manual  on 


Armco  Hot-Rolled  Electrical  Steels 


desipers ! 


This  hraiul  iu-v\  \rm<  <»  hooL.  just  off 
thr  press,  tells  the  ter-litiical  story  of  the 
ten  hot-rolleff  ••lec-lrical  steel  grades 
produced  h>  \rmco.  K.ver\  designer  v*ill 
find  it  us«-ful  in  delerniining  the  correct 
grades  of  electrical  steels  for  all  kinds  of 
appliances  and  eipiipnieiit. 

You'll  find  typical  magnetic 
rharacteristies  at  \ariou'  inductions, 
given  |i>  curves  showing  core  loss, 
exciting  rms  volt-aiupercs  per  Ih., 
exciting  rms  um|K-re-turns  per  in.,  d-c 
magneti/ation  and  permcahility  and 
hvsteresis  loops.  Also  shown  for  some 
grades  are  reactive  vidl-amperes  per 
pound,  incremental  pcrnn-ahility  and 
core  loss  at  high  I  reipieiu  ies. 

The  hook  also  gives  the  gagi-s  and 
general  properties  of  the  various 
electrical  steels.  All  grades  are  available 
in  welded  coils  as  well  as  cut  lengths. 

Now  is  a  goo«l  time  to  lieconie  lietter 
acipiaintcd  with  Armco  Klectrical 
Steels,  for  nearly  half  a  centiirv.  .\rnico 
|{es«'ar<’h  has  pioneered  in  the  creation 
of  silicon  steels  that  can  he  magnetized  with 
less  expenditure  of  energy  ainl  still 
po»M*»«  necessary  llatness.  eas<‘  of  punching, 
and  adcipiate  interlamination  re<.i«|anci-. 

Just  till  out  the  coupon  and  mail  for 
your  «opy  of  the  helpful  new  Xrmco 
ilot-llidled  F.lectrical  St*-cl  hook. 

We're  sure  you'll  make  good  use  of  it. 
.Armco  Steel  ( .orporation.  U'}*)  (!urtis 
Street.  Mitidletown.  Ohio. 

fiDO'f  Armco  Irttormatioool  CorpOfa*ioo 
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VISCOUS 

-OAMMO 


(coatmiwd' 


WMAL 


D«v«lop«d  by 


RESEARCH 


TK«  pof«nt*d  '*vtKOui  ^mp«ng  ’  pfincipl#  #m-  fwndom#nfot  *  ^•v«nttpn  of  stylin 

ployod  Now  GtAY  TronKr«p*»o«i  Arm  108fi  domogo  dyo  to  dropping, 
givos  )rou  oN  fHoso  unprocodontod  footurts: 

This  now  orm  pormiH  intfonlonoows  cHongo  of 
rifil  botk  odyofK.  in  NHW  arm  t»«<>*mien  in  -  7«  To  33  3  or  45  tPM  No  rovntor- 

■  .^r***!;  O'  '-"hm  odi«.lm.nt..  IT  IS  lOf  Al  TOt 

lowo«f  potttOM  ttylyt  fore#  *  fvhowsfivoly  * 

ftOVID  by  ovor  o  yoor’t  constont  yoo  •  Virtyol  ^  »«CO«OS  Accommodotos  oil  cortridgoft  - 
•l•mlnotlon  of  Ion*  orm  ro»onofK#«  •  Domping  ^iefcoring,  now  CC  (shorti,  old  GC  (lengl. 
oioctly  controllod  *  No  groovo-iymping  ot  ^ko*  loss  cortridgo,  $50  70 


Photograph  of  boot  Iroguoncy  intorlor 
onco  mado  by  tho  tochniquo  doocribod 


(l»-f»\  ts  and  intiTfiTt'nce.  .Mthoujfh 
conventional  photographic  tech- 
niipie.s  may  be  employed,  the  photo¬ 
graphs  re.siiltiny  usually  tend  to  b«* 
vrray  rather  than  sharp  black  and 
white,  due  to  insutlicient  lijfht  for 
projM'r  film  exposure.  Since  addi¬ 
tional  white  is  lost  in  the  process 
of  makiny  half-tones,  the  resultinjr 
illustration  may  not  prove  satis¬ 
factory. 

For  this  reasiiii,  it  was  decided  to 
develop  a  sp<*<-ial  technique  for  mak¬ 
ing  photojrraphs  of  tv  r«x-eiver  test 
patterns.  .An  F{('.\  fi3()  TS  tele¬ 
vision  receiver  chassis,  u.sintr  a 
ItIHl’ t  cath<Hle-ray  tulie,  was  chiisen 
as  the  test  receiver.  check  was 
made  on  the  li^ht  available,  usinvr 
a  Pe.Iur  Critic  exposure  meter 
With  normal  settings  of  the  bril¬ 
liancy  and  contrast  controls,  ajiprox- 
imately  foot-candles  were  meas¬ 
ured. 

To  increase  the  liyht  available,  a 
conventional  voltajre-doublintr  cir¬ 
cuit,  such  as  is  often  used  in  con¬ 
vert  in>f  this  set  for  operation  with 
a  llI.M’  l  tube,  was  used  to  brintr  the 
acceleratinif  voltaye  to  11. ,5  kv  from 
the  normal  8  to  It  kv.  Under  these 
conditions,  the  available  lijfht  was 
brouvrht  up  to  between  ti  and  8  foot- 
candles,  dependini;  on  the  test 
pattern  checked.  Finally,  a  tyiH* 
lOFI’l  I>ayli>rht  tube  was  installed 
in  place  of  the  lOBI’  l,  and  the  total 
available  liy'ht  was  broujrht  up  to 
about  10  or  12  foot-<'andles. 

To  make  the  jihotoyraphs,  a 
Bu.sch  I’ressman  Model  1)  4x5 
camera  was  used.  The  lens  em¬ 
ployed  was  a  Wollensak  f4..5,  162 
mm  Kaptar  (coated).  Defender 
Hiirh  Speed  Pan  428  film  was  used. 
.\lthoutrh  the  indicated  aperture 
was  f4.5,  the  elT»H'tive  aperture  was 
only  about  f6.  Kven  under  these 
conditions,  with  the  hiprh  litjht  level 


603  EQUALIZER 


Ttiit  U  Hm  lotatt  of  Hm  wnUarMrily 
adaptarf  Cray  Iqualliart  utad. 
wMi  Cray  Tana  Arms,  at  tfondard 
at|ulpmant  by  broodcottlng  tto- 
tlant.  Tha  hlyb-fro^uancy  <hara<- 
Tarltlltt  ablalnabla  camprlta  5 
ttapi  —  Hot,  biph  rall-alT,  NAI, 
good  ratordt,  poor  rotordt.  An 
oualliary  talactar  odaptt  tha 
I^waliiar  ta  althar  Hhbarinp  or 
G(  cortridgot.  Mouhat  pickup  to 
mlerophona  chonnal. 

Hrico,  $90.70 


There*!  Modern  Magic  in  TV  "Staging”  and  more 

PROFITABLY  VERSATILE  TV  Broadcasting 

^  with  tho  New  Stage  Ne.l 


Thlt  mott  vartotll#  talacailing 
optical  prejactor  anoblat  dual  pro- 
lactlon  with  any  dacirad  optical 
dittolva  undar  axoct  control. 


Tha  occattory  STAOt  NUMUH  I 
add*  throo  lunctlont  taparotaly  or 
tlmultonaoutly;  a)  talatypo  mow* 
strip,  b)  varHcol  roll  strip  and  *) 
ravolving  stag*  lor  small  ob/acts. 


Tha  TflOH,  utad  with  TV  Him  cam- 
aros,  parmits  Instant  fadinp  of  ona 
abjott  to  onothar,  chonga  by  lap 
dittolva  or  by  superimposing. 
Wldatt  lotltuda  It  givan  program 
dlroctors  for  maximum  visual 
Intarest  and  Incraosad  TV  station 
Incoma. 


RESEARCH  and  Develepment  Co.,  Inc. 

L«  "  le  Arbor  St.,  Harffprd 

See  us  at  the  I.R.E.  Show — Booth  134 
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Oidioyow  of  voflicol  occolorotfoo 
•I  Hio  motor  kootlno  of  o  boncli 
grMor,  itiowtoo  Mi  vtbrotiow  bottom. 


^  cii^e€^  t4e 


oscillograph  trace ...  by  PHOTOGRAPHY 


Hvcn  the  fastest  transients  lease  iniiisputable  evi¬ 
dence  fnr  y«)u  to  study — if  yt>u  record  oscillograph 
traces  photographically. 

FOR  CATHODE-RAY  OSCILLOGRAPH  WORK 
THERE  ARE  TWO  SPECIAL  KODAK  FILMS: 


KODAK  LINAGRAPH  PAN  FILM  for  the  fastest  cathode- 
ray  traces  i>n  hlue-emitting  screens; 

KODAK  LINAGRAPH  ORTHO  FILM  f«>r  the  most  often 
used  cathode-ray  tubes  —  those  with  green-emitting 
screens. 


OK  .  .  .  working  w  ith  slow  transients  t>r  standing  pat¬ 
terns,  yt)u  may  be  able  t«)  enjoy  the  convenience  of 
exposing  directly  on  paper — on  Kodak  l.hiagraph  1127 
Paper — with  a  surface  that  takes  pencil  t)r  ink  markings. 


■•cera  ttbfM—  ol  on  el  bwiwr 
attow  aurttta  1/90  o(  a  lacewA 
p<»o»otrop<i»a  on  01  c<o  graph  Mraan. 


Relative  Speeds  of  these  Linagroph  Products 
Type  of  [  Blue  Speed  |  Green  Speed 


Film  Of 

Fop«r 

Very  Short 
eapoiure 

t|25  ..c 
eipoiure 

Very  Short 
eipotwre 

1|25  sec 
eiposMre 

Kodok  lina9raph 
Pon  Film 

640 

640 

125 

125 

Kodok  linogroph 
Ortho  Film 

400 

500 

125 

160 

Kodok  linagroph 
1127  Paper 

250 

25 

T  hese  and  other  Kodak  Lmaxraph  films  and  Papers  mav 
he  obtained  from  the  Kodak  Industrial  Dealer  in  your  area. 


EASTMAN  KODAK  COMPANY 

Industrial  Photographic  Division 
ROCHESTER  4,  NEW  YORK 


TRADI-MAeK 
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R.F.VOLTMETER 

For  Measurement  of  Very  low  AC 


•  logoririiMit  Voltage  Stole 

•  Eoty  to  ose 

•  Only  ONE  stole  to  read 

•  Attorerte  ond  stable  tolibrotioii 


MODEL  304  R.F.  VOLTMETER.  I  III'  iii'lriiiiifiit  iiKM-iir)-' 

Sii||.i:;r'  n\i-r  .1  r.ill”r  of  1  iiiillivoll  |o  lIMI  \o||'  Iroiii  .10  i  xcli-'  lo 
IIH1;.|<  ><  li  '.  I'rolM'  |X|M-  ||||M|I  roliliri  lor  .il l.u  liril  li\  .i  IIi-mIiIi'  r.ilili* 
|•ro^|<l<'-  iriK-  iikIii  .11  loll  ol  xoll.i^i  '  .il  |ioiiil  ol  origin  in  rin  iiil'.  Vri  ii' 
r.ii  \  ol  V  oil  iii)'|)'r  ri'.iiliiii;'  ,iii-  \«illiiii  ■ lii|iiil  iiii|m-<I.iiii  i'  I  iii<-;;olitii 
'liiiiili'il  li\  O  iiiiiilil'.  I  .111  In-  ii'<-<l  .1'  \\  iilf-li.iiiil  .iiii|ilitii-r.  I  !'|M-ri.ilU 
ll'•'llll  |oi  ii'.oliii::  iiiilli\oli'  III  ii'lcx  i-ioii  ,111)1  I  \|  iiiii-riiii-ili.il)-  fr<*> 
i|ii>'iii  N  .iiii|>lilii-i  1  III  ml'.  1(1  Ik'.iI iii^  .i|i|i,ir,ilii'.  I'.irni'r  i  iirri-nl  '\'li-iiin 
.111)1  III  |i.ii  I  II  iil.ir  lor  I'xli'iiiliiin  ii'i'liil  tri'i|iii'iii'v  r.iiini-  of  onliii.irs 
O')  lllo'i  o|n''  III  In-xollil  '»  llli'n.ir  \  i  II-'. 

PRICE.  ...$335.00 

If*  M*d«l  104  II  F  VoHm«t#r, 

HalMinftfs*  alto  ffi«nwfoctvf«  AC 

•n4  Aw4i«  Fr«^w«r«<y 

fr«nK 

C#wnt«f  Twb««  9*%4  f•ll•wlflg 
AmgliA#r«  Mwlft|»l«*f». 

SKwnt  ^tc 


uimm 

LiB(IR.lTI)RIE$.  I\r. 

BOONTON  H  J. -U.S  A' 


u; 


available,  it  wa.-»  po.s.sible  to  over¬ 
expose  the  film.  The  effective  aper¬ 
ture  may  be  determined  a.s  follow.s; 

=  fd  focal  lentrth,  where  d  is 
the  di.stance  from  the  len.s  to  the 
film. 

To  avoid  blurriiiK  of  the  imajfe. 
it  is  liest  to  u.se  a  .sjieed  eijual  to 
the  time  of  one  frame  i  1  30  .sec). 
.Many  .shutters  do  not  have  a  .setting 
for  this  speed,  however,  and  1  2.i 
sec  may  lie  use.l  instead.  The 
brijrhtnes.s  control  .should  lie  turned 
as  hiyh  as  jmsible  before  bloominir 
(K'curs,  even  thouKh  the  blacks  be¬ 
come  sliKhtly  irray.  This  insures 
extremely  briRht  whites,  and  the 
contrast  can  la?  returner!  by  makinjjr 
the  prints  on  hard  paper. 

The  illustration  Kives  an  example 
of  the  technique.  It  shows  a  condi¬ 
tion  of  simulated  beat-frequency 
interference  with  a  received  tv 
siynal. 


K«>iiiol<‘  E!<»iitnil  l>\  A-F 

niHcriniiiialioii 

Hy  Kobkrt  B.  McNkii. 

//«(  m<|»E .  r  M'(/i>i  «i 

.■XKTI-.K  a  CONSIDKRATION  of  the 
methods  employed  in  the  past  for 
the  remote  control  of  electronic  ap¬ 
paratus,  it  was  found  possible  to 
devist'  a  system  which  would  have 
a  bandwidth  no  greater  than  that 
norma'ly  used  for  amplitude-modu¬ 
lated  communication,  to/ether  with 
a  considerable  simiiliticjitioii  of  the 
control  equi|>ment,  without  sacrific¬ 
ing  the  necessary  reliability  of 
operation.  With  this  in  mind  the 
lemoti-  control  system  de.scribed  be¬ 
low  wa.'  designed.  .-MthoiiKh  this 
particular  assembly  is  used  to  con¬ 
trol  the  iqieration  of  a  Raydist  sys¬ 
tem.  its  \ersatility  is  such  that  it 
m.'iv  easily  be  ada|>ted  to  numerous 
other  similar  aiqilications  for  either 
fixed  or  mobile  use. 

In  the  Raydist  installation  for 
radio  navigation  six  relay  transmit¬ 
ters.  each  s|)aced  several  miles  from 
the  othi-rs,  are  individually  re¬ 
motely  switched  on  and  off  from 
either  of  two  master  stations  oper¬ 
ating  in  their  vicinity. 

The  control  equipment  comiirises 
a  toiie-niodiilated  transmitter  at 
each  m.ister  station,  and  an  ampli- 
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SOLA 


igtfTnnTj  [HUU 


Insure  constant  plate  ond  filament  voltage 
for  your  electronic  products  with  standard 
SOLA  "CVE"  POWER  TRANSFORMERS. 


Specify  the  new  SOLA 
"CVE"  Constant  Voltage 
Power  Transformers  in 
your  circuit  design  to 
eliminate  the  variable  of 
fluctuating  line  voltage  at 
unusually  low  cost.  Regu¬ 
lation  of  filament  and 
plate  supply  is  *  3%  at 
line  voltage  variations 
from  1 00  volts  to  1 30  volts. 


KEGUIATION  COMPARISON 
SOLA  '  CVt  ■  Pow»r  Trars»form*r  — 

Typi<ol  Ordinory  Pow*r  Troniform^r- 


The  SOLA  "CVE"  standard  Power  Transformers  are  completely 
automatic  and  continuous  in  regulation  .  .  .  have  no  moving  parts 
or  tubes  .  .  .  and  are  self-protecting  against  short  circuit.  They  ore 
stocked  in  42  V.A.,  75  V.A.  and  210  V.A.  capacities  to  cover  most 
electronic  power  supply  requirements.  We  invite  your  inquiries  on 
the  application  and  benefits  of  the  moderately  priced  "CVE" 
Constant  Voltage  Power  Transformers  to  your  product. 


PRIMARY  VOLTAGE 


"CV"  for  high  precisioR  voltage  rogvlotion.  "CVE"  for  regvlotod  oloctronic 
power  svpplies.  "CVH"  for  constant  voltogc  with  lots  than  3%  homionic 
distortion.  '  . 


PRIMARY  VOLTAGE 


XVA^  for  constont  voltoge  on  tolovision  rocoivort. 


AOVANCK  CatSPONBMTt  t^XO. 
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rtICS  AT  WORK 


Built  to  Match  Broodcost  Station  Requirements 

Alihdugh  relatively  low  in  cuii,  thevc  H  A  W  invtrumenis  meet 
the  exacting  tlemanilv  of  modern  revearch  and  engineering  lab¬ 
oratories,  as  well  as  the  full  indorsement  of  many  well-known 
broadiast  stations.  They  combine  a  high  degree  of  accuracy 
with  outstanding  durability  and  ease  of  use. 

B  &  W  AUDIO  OSCILLATOR 

I’rov  ides  an  estrcmely  low  distor¬ 
tion  sourie  ol  irequencics  be¬ 
tween  so  and  SO.OUO  cycles. 

Scif'coniaincd  (sower  supply. C  al¬ 
ibration  accuracy  of  s  s%  scale 
reading.  Niabiliiy  1%  or  better. 

Frequency  characteristic  s.  output 
flat  within  ’  I  DM,  SI*  to  IS,fHIO 
<;.l*  S.  Si/e  I  S*4’  X  7'/4’  X  V'  / 

Fully  (sortablc. 

B  &  W  DISTORTION  METER 

,\n  ideal  insiruinent  lor  either 
laboratory  or  held  use.  Measures 
total  barnionic  distortion  lot  the 
range  of  SO  to  I  S.OOO  cycles,  and 
measures  harmonics  to  |S,0l>0 
cycles.  .Mso  measures  residual 
hum  and  noise  u|>  to  60  DM  be¬ 
low  ans  relerence  Icsel.  Wilt- 
meter  and  DM  meter  range  is 
from  sons  SO.OOO  cy  c  les  Highly 
sensitise  and  accurate.  >i/e  I  .S  '  4* 

X  7'  4*  X  •)' 

B  &  W  FREQUENCY  METER 

Alt  Aiiur4(c  ctncl  lontcnicnt 
mrifts  (it  nt^ktftg  dim  (  nic4\urc< 
ntriiis  (it  trcciiicnc ir\ 

up  lo  Ail.0iU»  I  setui  III 

mcjMirinic  hrAt  lrr<|uiMt(.>  he* 

CtArrit  two  K  I  liUrKr4l 

|Hiwrr  %uppl>.  ilandt  lor  routine 
ihrvktn^  ol  Audio  «»\(. ill.itor%  <»r 
tone  generators.  Mighls  sensi* 
use,  this  unit  w  ill  o|H*rAir  on  any 
w  Asc'  torm  w  ith  |srAk  rAiios  under 
H  to  I .  Ni/e  I  ^ A  7'  4*  X  •)’ 

WRITf  fOR  I  i  W  CATAIOG  SUPPIIMENT  NO.  I  s  iintaining  full  details 
on  these  ami  cither  M  X  W  instruments  and  electronic  s(secialties. 


BARKER&WILLIAMSONJnc. 


Dept.  EL-20,  237  Fairfield  Ave.  Upper  Darby,  Po. 


fier-relay  unit  at  each  of  the  relay 
.stations  operating  in  conjunction 
with  a  receiver  and  constant-output 
amplifier. 

The  tone-modulated  transmitters 
are  comprised  of  three  sub-units:  a 
reference  transmitter,  a  modulator, 
and  an  a.s.semiily  of  four  audio  o.s- 
cillators,  the  outputs  of  which  run 
through  cathcMie  followers  to  a  two- 
gang  six-fK)sition  rotary  channel 
.selector  switch,  .so  that  the  output 
voltages  of  any  two  of  the  oscilla¬ 
tors  may  be  u.sed  to  modulate  the 
reference  transmitter,  as  shown  in 
Fig.  1. 

The  receiving-end  relay  boxes 
each  contain  two  Stevens-;\rnold 


riG.  1  Four  Wi«n  brldq*  CMcUlotors. 
with  th*  ■witching  sytlom  thown.  pro- 
vida  six  diff«r*nl  combinations  of  audio 
signals 

re.sotiant  relays,  either  of  which 
ojK*rate.s  when  an  a-f  voltage  of 
-sutlWient  amplitude  and  of  a  fre¬ 
quency  corresiionding  to  the  relay’s 
resonant  frequency  passes  through 
it;  two  sensitive  relays  whiih  are 
used  as  (Miwer  relays  for  the  reso¬ 
nant  relays;  a  time  delay  relay;  and 
a  ratchet  relay,  which  switches  the 
relay  transmitter  on  and  olf. 

Ofurntton 

In  o|»eration,  the  channel  .selector 
switch  at  the  master  station  i.s  set 
to  the  channel  of  the  relay  trans¬ 
mitter  to  he  turned  on  or  olT  and  a 
push-button  switch  is  depre.s.sed 
which  energizes  a  one-minute  tim¬ 
ing  relay.  This  in  turn  applies 
(lower  to  two  audio  o.scillators 
which  modulate  the  out|>iit  of  the 
'  reference  transmitter. 

.\t  the  relay  station  the  modu¬ 
lated  signal  is  (licked  up  by  a  fixed- 
I  tuned  receiver,  and  its  output  is  fed 
into  a  constant  output  amplifier, 
which  holds  the  itqiut  voltage  to  a 
certain  (ireset  level  for  o(ierating 
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Look  for  the  orange  package  .  .  .  the  univer 
sally  popular  solder  for  use  in  electrical 
applications  vshere  bonding  must  be 
secure  and  free  from  corrosion. 


rosin  core  solder 


Federated  makes  trtrj 
commercial  solder  .  .  . 
Asarco  Body  Filler  Metal,  acid-corc,  solid 
wire,  spray-gun,  and  bar ...  purity  and  composition 
guaranteed  by  the  world's  leading  supplier  ol  solder. 


METALS 

Division  of  AMERICAN  SMELTING  AND  REFINING  COMPANY 
120  Broadway,  New  York  5,  N.  Y. 

OFFICES  IN  PRINCIPAL  CITIES  ACROSS  THE  NATION 
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The  flux  IS  in  the  solder 
vou  need  is  heat!  Federated  Rosin 
Core  Solder  is  available  in 
1,  3,  and  20-pound 


1- 


TUICS  AT  WOtK 


FIG.  2  Two  roMnant  rolayt  oro  cob* 
ooctod  In  torioo.  so  thot  both  ol  thoii 
rooonant  IroquondM  nuot  bo  proooot  in 

tho  amplUior  output  to  trip  rolayt 

th**  resonant  relays  ( F'ijr-  2),  which 
have  resonating  frei|uencies  cor- 
respotulitiK  to  those  of  the  two  audio 
oscillators  in  use  at  the  reference 
transmitter. 

The  resonant  relays  close  the  c<»n- 
tacts  of  the  two  sensitive  relays, 
which  starts  the  time  delay  relay’s 
cycle  of  operation.  .At  the  end  of 
its  delay  {H‘rio<l  it  enerjrizes  the 
ratchet  relay  which  switches  the 
relay  station  transmitter  on  or  off. 

The  o.scillator  unit.s  are  each  com- 
po.sed  of  four  \Vien-hrid);e  type  os¬ 
cillators.  The  circuit  shown  has 
iMH'n  found  to  he  exceedingly  stable, 
having  a  drift  of  not  more  than  two 
or  three  cycles  at  the  fre<iuencies 
used  over  an  extentie<l  i)eriod  (»f 
time,  and  is  relatively  insensitive 
to  temperature  and  volta(?e  chanjres. 
.A  cathiKle  fo’lower  is  inserted  be¬ 
tween  each  oscillator  and  the  speech 
amplifier  in  the  modulator  unit  to 
further  isolate  the  ('.<cillators  from 
the  Class  B  modulator  stajre. 

In  both  o.scillator  units,  the  four 
audio  oscillators  are  .set  to  l.itt,  IHl). 
2.'t4  and  28!*  cps,  which  correspond 
to  the  resonatinvr  freipjencies  of  the 
rtvsonant  relays  used.  Six  combina¬ 
tions  of  two  fre<|uencie.s  can  be  ob¬ 
tained  from  the  four  audio  oscilla¬ 
tors  without  duplication. 

.  t «  j’  i7 id  ry  Kq 

The  motlulator  unit  is  of  standard 
desiyn,  and  may  also  be  used  for 
voice  mislulation  of  the  reference 
transmitter. 

The  receiver  at  each  relay  station 
is  also  of  a  standard  desitrn.  and  is 
used  as  a  part  of  the  Kaydist  sys¬ 
tem  as  well  as  the  remote  control 
system.  The  constant  output  am|)li- 
fier  has  an  output  of  atK)ut  two  volt- 


_ _ _ .IGHT 

lAiITU  A  I  AM  A  ll«T  AK  WINS 


unioiHL  uHniniuuL 

•  I)  you  want  lo  knockout  parformanc*  liom 
a  mlnlalut*  pickup  cartiidq*.  you  arc  looktnq  loi 
lh«  naw  Aalutic  AC  Sanaa  Cryatal  Cartiidqa. 

Thia  tiny  unit  waiqha  in  at  a  total  oi  hva  qiama: 
la  appioalmataly  &  16”  thick.  12”  hiqh  and 

comaa  to  pailoimanca.  lha  AC"  will  taka  on  all.coniara  Fraquancy  raaponaa. 
paiticulaily  in  lha  hiqh  tiaquanciaa.  la  truly  championahip  calibia  A  naw 
l<iw  maaauia  ol  inaitia  ol  lha  machanical  driva  ayatam  la  chially  raaponaibla 
lor  lha  lull  wiila  lanqa  raaponaa.  aacallaiil  Irackinq  charactarulica.  and 
iiaauiat  low  naa<tla  lalk  and  lonq  Ilia  lor  naadla  and  lacorda 
i'jnploya  Aalaltc  a  aidualva  Tapar  Lock  Naadla.  aaaily  chanqaabla  wilhoul 
kxila  Muldad  Bokalila  houainq.  wilh  malal  mountmq  biackala  (III  alandard 
1  2”  mountinql  and  naadla  quaida.  Availabla  in  lour  modala  AC'78  wilh 
3  mil  atylua  lip  pracioua  malal  or  aapphira  AC.  wilh  1  mil  alylua  tip.  pracioua 
malul  or  aapphira  AC  AG  wilh  naw  Aalalic  ALL  GROOVE"  alylua  ACD 
lurnovai  lyi>a  wilh  bolh  1  and  3  mil  poini  naadlaa  Writa  lor  complala  dalaila. 


Clionging  the  Toper-Lock  Needle 

Plactnq  thumbnail  aqainit  itub  at  rBcr  of 
(A  ftimply  puth  m  dir«ction  ol  arrow  to  r«mov« 
To  in»«rt.  fold  card,  on  which  new  ne#dl«  comet, 
alonq  tcoied  line,  place  narrow  end  of  needle 
thank  in  wide  end  of  metal  cartridqe  qroove  'B) 
and  pull  card  in  direction  of  anew 
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^  RADIO  COMPANY  : 

Wl«$sachu$ett» 

t  Am.,  CMcagaS  1000  N.  Seward  St.,  Lm  Ang*lM  M 


•  Fraquancy  Range  — 

300  to  5,000  Me 

•  Detector  —  silicontryi- 
tal  supplied  —  can  he  used 
with  receiver  —  Stuh(illus- 
trated)  available  for  tuning 

•  Connectors  —  G-R  Type  874  Co- 

axial  —  standing-wave  ratio  of  aver-  X 

age  connector  less  than  0  4  db  up  to 

4,000  Me.  This  universal  connector  used 
on  all  new  G-R  U-H-F  Measuring  Equip- 

ment  ^ 

•  Characteristic  Impedance  —  50  ohms 

•  Constancy  of  Probe  Coupling  —  variations 
along  length  of  line  less  than  ±  1}/^  per  cent 

•  Intermittent  Slow-Motion  Drive  —  disengaged  by  up- 
ward  pressure  on  knob  for  free  sliding,  engaged  by  down- 
ward  pressure  for  fine  adjustment 

•  Completely  Adjustable  Depth  of  Probe  Penetration 

•  Adjustoble  Centimeter  Scale  —  simplifies  calculations 

•  Accessory  Micrometer  Vernier  —  for  measurement  of  high 
standing-wave  ratios  by  the  "width  of  minimum"  methcxl 

•  Very  Light  Weight  —  only  8  lbs. 

TYPE  874-LB  Slotted  Line,  with  crystal  detector  $220.00 

TYPE  874-D20  Adjustable  Stub  ..  15.00 

TYPE  874-LV  Micrometer  Vernier  Attachment  .  30.00 


Write  for  complete  information  on  the  new 
G-R  line  of  U-H-F  Measuring  Equipment, 


< 
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MANY  TYPES 
AVAILABLE  FROM 
STOCK 
and  through 
Shallcrott 
partt  dittributort 


w' 


«IL  STANDARD  TIXED  AND 
VARIABLE  TYPES 


LADDER  AND  BALANCED 
LADDER  CONTROLS 


•T ' CONTROLS 


BALANCED  "H" CONTROLS 


POTENTIOMETERS 


VARIABLE  IMPEDANCE 
MATCHING  NETWORKS 


V  U  METER  RANGE 
EXTENDING  ATTENUATORS 


STANDARD  AND  SPECIAL 
fIXED  PADS 


SPECIAL  NETWORKS 


1  iTh.ips  noticed  how 

Irequcmly  Shillcross  .Utenuators  now 
appear  in  the  l^ne^^  audio  or  communi- 
catiotiN  emiipment.'*  Or  how  olten  they 
are  chosen  lor  replacement  purposes? 

I  here's  a  reason  I  Improved  design, 
materials  and  production  technic^ues  have 
resulteil  in  a  line  that  sets  new,  higher 
starulanls  ol  attenuation  performance  lor 
practically  every  audio  and  communi¬ 
cations  use. 

Shallcross  Attenuation  Fngineering 
Uulletin  4  gladly  sent  on  request. 

Shallcross  ManufacturiiiK  Co. 
Dipt.  E- 2 0  CilliitOali,  Pa. 


R«inot*  control  •quipmoot  usod  to  con- 
tiol  tix  rolay  tronnmittors  usod  in  tho 
Royditt  tyitom 

with  an  input  of  from  0.1  to  100 
volt.'. 

The  .sequence  of  operation  in  the 
relay  box  shown  in  Fig.  2  is  a.s  fol¬ 
lows:  The  two  resonant  relays  are 
energized  by  an  incoming  signal. 
The.se  relays  use  a  vibrating  reed 
mechanism,  with  contacts  that  are 
closed  only  five  percent  of  each 
cycle,  so  they  are  not  suitable  for 
direct  control  purposes.  Therefore 
each  i.s  used  to  control  the  operation 
of  a  sensitive  relay  who.se  contacts 
remain  closed  as  long  as  its  specific 
resonant  relay  remains  energized. 
The  contacts  of  the  two  sensitive 
relays  are  connected  in  .series  with 
one  another  and  with  the  supply 
Voltage  for  a  time  delay  relay,  so 
that  as  long  as  the  contact.s  of  both 
sensitive  relays  remain  closed  volt¬ 
age  is  applied  to  the  time  delay 
relay.  .\t  the  end  of  its  cycle  its 
confai-ts  close  and  voltage  appears 
jicross  the  coil  of  the  ratchet  relay, 
which  has  contacts  that  cIo.se  with 
one  oiieration  and  opt>n  with  the 
next. 

The  principal  reason  for  using 
two  resonant  relays  in  each  unit 
was  to  cut  to  a  minimum  the  possi¬ 
bility  that  a  stray  heterodyne  or 
other  extraneous  signal  of  the  right 
freipiency  picked  up  by  the  receiver 
might  cause  unwanted  operation  of 
the  apparatus.  The  time  delay  re¬ 
lay  was  incorporated  to  the  same 
end.  inasmuch  as  atmospheric  noi.se 
and  other  signals  will  sometimes 
energize  the  resonant  relays  and 
thereby  cau.se  the  sensitive  relays  to 
close  momentarily. 

ruder  actual  operating  condi¬ 
tions.  this  control  system  has  been 
found  to  operate  well  through  in¬ 
terfering  signals  and  noise  of  such 
intensity  as  to  make  the  control  sig¬ 
nals  almost  indistinguishable  at  the 
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aspirin 


EAlor9«d  <ro\% 


fTAlNlESS  • 


size  magnet^^BI cures  cuff  link  headaches 


Avedon  Manufarlurin^  Ci>r(>oratitin. 

NVw  York  City,  produce  quality  je>*elr\ 
^|^e<■ialt^^!>.  Heccntly  they  div  ided  to 
try  itonietliing  ditlrrcnt  in  the  mauul.iiiurr 
of  cufT  liiik^.  Their  new  |ir(Miuct  h,|!>  a 
set  of  in.i^netic  t  ulf  links,  wln’re  the 
stem  w.is  replaied  hy  a  ni;*«net  ass«Mnhl\. 
One  link  Mas  the  in.i^net  itself  uhile 
the  s4‘cond  link  to  Mhiih  it  uouhl  alt.nh 
Mas  the  pole  plate.  In  the  initial 
ile\elopment  of  these  links  the  x  trioiis 
prolilenis  of  the  application  Mere  solved 
h\  Crucihle  inasnet  engineers  in 
cooperation  Mith  \\edon. 


It  Mas  recofini/ed  immedialeix  that  the 
Ix'st  solution  for  a  hoidiii”  device  of 
this  nature  Mas  a  minute  magnet  ass«Muhly 
consisting!  of  a  tinv  Mnii  o  \  disc  mafinet 
set  in  an  accuratelv  ma<  hined  s|,iinless 
steel  cup.  Details  t>f  si/e  ,ind  fit  Mere 
Morked  out  jointly.  Ihe  disc  magnet  itself 
Mas  aspirin  si/e— •*„"  \  ’m”. 

The  rmisheil  assemlily  had  a  holding 
force  on  the  pole  |date  as  high  as 
}{l)  ounces  trov  under  lest.  Manx  men 
re<eived  lhes»-  line  cufT  links  as  Mehomed 
gifts.  .  .  and  the  overfloM  of  orders  to 
Avedoti  attests  to  the  qiialilv  and 
practivahilitv  of  lhes<-  ciilT  links. 

Whether  voiir  proMem  is  cuff  links  or 
magnetrons,  Crucihle  magnet  spe<  iaiists 
offer  V4IU  a  haikground  of  .">0  years 
of  magnet  e\|M*rience.  Your  magnet 
prohlem  Mill  receive  the  careful  attention 
that  has  maile  (Inn  ilde  the  leader  in 
the  specially  st«-<d  field.  flKl'CIHI.F. 
STKKI.  CDMI'ANY  OF  AMFKICA, 


•ction  view  ot  on«  l«nk  Steel  cover  cop%  mognet. 


Chrysler  Hldg.,  NeM  A  ork  IT,  NeM  York. 


CRUCIBLE 


first  name  in  special  purpose  steels 


PERMANENT  ALNICO  MAGNETS 


HIGH  SPiiD  •  root  •  AllOV  •  M  A  C  H  I  N  I  R  Y  •  SPICIAl  PURPOSf  •  STiilS 
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relay  reteiver.-*,  iind  its  maximum 
rariKe  is  limited  only  by  the  distance 
over  which  its  mcxlulated  control 
siirnal  can  l»e  reliably  received. 

This  system  was  develoj)ed  and 
used  on  equipment  furnished  under 
I'  S.  Navy  Contrast  NObs  17377 
for  the  Navy  Bureau  of  Ships  by 
the  Hastinjfs  Instrument  ('ompany. 


Siiii|il«‘  lli^li-S|M‘«Ml  K(‘la\ 

By  Konaiji  Wai  KUK 


^The  ELECTRONIC 
INDUSTRY'S  STANDARD 


Thk  I  SK  of  a  lli|)-tloii  or  scale-of- 
two  counter  usinjf  two  tuln's  or  one 
tulK‘  with  a  double-triode  electrode 
system  for  hiirh-speed  counting  is 
well  establisheii  practice,  but  the 
use  of  a  single  stajre  scaler  for  re¬ 
lay  switchinyr  by  a  hiirh-s)i*'ed  tran¬ 
sient  impulse  is  not  so  well  known. 
It  can  provide  a  useful  alternativi> 
to  a  y'as-filled  triode  which  is  the 
standard  method  of  switching:  by 
microsecond  impulses,  without  the 
disadvantage  of  cathode  preheat- 
iHK  time  and  the  complication  neces¬ 
sary  to  s«*cure  se(|uential  switchiny' 
of  the  cathode  and  anotle  circuits. 

In  the  accompaniny'  circuit  the 
relay,  which  can  Is*  of  the  usual 
telephone  type,  is  included  in  the 
anode  circuit  of  tula*  .1  and  one  of 
its  controlled  chany'eover  c«>ntacts 
in  the  cathode  lead  of  tube  />’, 

When  switchinjt  on  it  is  a  matter 
of  chance  which  aiUKle  conducts  first 
so  that  the  pushbutton  /’  is  momen¬ 
tarily  clo.se<l  to  remove  the  cathode 
bias  of  tube  II  and  ensure  that  this 
tube  comlucts  laTore  the  first  signal 
arrives.  When  a  positive  impulse  of 
a  few  microstH'onds  duration  comes 
in,  it  switches  the  aiuKle  current 
over  from  anode  R  to  anode  .t  and 


Th«ao  Becondary  atondards  ot  attenuation  are  designed  lor 
use  in  general  laboratory  and  production  testing,  where 
ease  o(  operation  and  reliability  are  important.  An  outstand¬ 
ing  feature  of  these  units  is  the  use  of  "plug-in"  impedance 
adiusting  fixed  pads  on  both  input  and  output.  Thus,  either, 
or  both,  input  and  output  terminal  impedances  con  be 
readily  altered  by  inserting  the  proper  fixed  network. 


SERIES  690 


•  SPECIFICATIONS  • 


•  CIRCUITS:  T"  or  "Balonc#d  H’ 


•  IMPEDANCES:  Thr««  bat*  ifnp*danc*i  ol  150,  503,  and  600  ar*  avail 
obi*  how*v*r.  input  and  output  ifnp*donc*t  may  b*  chon<}*d  by  varying 
ih*  ‘  pluq  In’*  pads. 

•  ACCURACY:  R*s)stors  ar*  callbrat*d  to  *  !*•.  Gr*ot*r  accuracy  on  r* 
qu*st. 


•  ATTENUATION  RANGE. 

2  dial  mod*ls  0  to  110  DB  in  stops  ol  1  DB. 

3  dial  mod*ls  0  to  111  DB  in  slops  ol  0.1  DB. 

^  FREQUENCY  RANGE:  0  to  50.000  cycl*s.  Oih*r  modoU  avallabl*  fo  200 
KC. 


•  MOUNTING: 

Portabl*  modols  in  hand  rubb*d  walnut  cabinott. 
Rocli  modols  with  slip  on  motnl  dust  covor*. 


Two  6)5  tubos  or  a  6SN7  con  bo  usod  is 
tho  rolay  circuit 
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Coaiial  spacers  molded  ot 
•  Teflon "  hy  Crane  Packing  Co.. 
Chicago.  Illinois. 


CO-AX  SPACERS  OF  “TEFLON”  HELP  IIVIV 1 1 
ELIMINATE  REFLECTIONS . . .  INCREASE  EFFICIENCY 


New  spacers  of  Du  Pont  '^Teflon''  boost  WOR-fv 
transmission  line  efficiency  from  66.1%  to  76.4%. 


WOR-tv  coaiiAl  transmission  linr 
manutactuied  and  installed  bv 
AnOrtsi  Corporation.  Chicaco. 


'ITiese  new  coaxial  transmission 
line  spacers  of  Du  Pont  “Teflon” 
tetrafluoroethylene  resin  give 
WOH-tv  the  ultimate  in  efficient 
[lerformance. 

The  dielectric  constant  of 
“Teflon”  (2.0  is  only  one-third  as 
high  as  that  of  ceranuc.  Tliis  sim- 
plifu*s  elimination  of  reflections 
caused  by  imixHlance  dlscontinui- 
tU’s  introductHl  at  each  insulator. 

'I'otal  jK)wer  loss  is  almost  as 
small  as  it  would  lx*  with  no  insu¬ 
lators  at  all!  nius,  the  efhciency 
of  the  8.")()-f<M)t  line  is  b<K)sted  from 
Wi.l' ,  f«)r  conventional  spacers  to 
70.4' ,  for  “Teflon.”  i»ermitting 
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the  station  to  ojierate  at  a  lower 
IK)wer  level. 

The  toughness  and  resilienc'e  of 
“Teflon,”  in  addition,  simplifies 
installation  of  the  line.  And  it  has 
the  highest  heat-resistance  'serves 
up  to  MKfF.  I  of  all  commercial 
thermoplastics. 

“Teflon”  Is  supplied  by  Du  Pont 
in  standard  shaj)es  (rcxfs,  tubes, 
sheets  and  tajie).  Or  we  will  rec¬ 
ommend  molders  or  fabricators 
who  can  supply  finisher!  (Kirts  of 
“Teflon.”  Write  today  for  more  in¬ 
formation.  Our  technical  staff  will 
be  glad  to  help  you.  E.  1.  du  Pont 
de  Nemours  &  Co.  (Inc. >,  Poly¬ 


chemicals  Department,  Plastics 
Siiles  Offices:  .350  Fifth  Ave.,  New 
York  1,  N.  Y.;  7  S.  Dearborn  St., 
('hicago  3,  Ill.;  845  E.  60th  St., 
Dw  Angeles,  Calif. 
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thus  actuates  the  relay  closing  the 
controlled  circuit  through  contact 
C»  At  the  same  time  contact  Ci 
changes  over  to  cut  out  the  cathode 
bias  of  tube  B  and  thus  switch  the 
current  back  to  anode  B. 

In  the  waiting  condition,  there¬ 
fore,  the  current  is  always  estab¬ 
lished  in  tube  B. 

The  duration  of  the  signal  im¬ 
pulse  must  be  short  and  the  rate 
of  repetition  switching  is  set  by 
the  time  cycle  of  the  relay.  The 
latter  can  be  slugged  to  secure  slow 
release  if  the  momentary  contact 
which  otherwise  results  is  too  short 
to  actuate  the  controlled  circuit. 


A»‘  Op*  Co 


Court«»sy  Dyi’^Cimatic  Corp 


ISCOKeOBXTEO 

E1,ECT«0^  ■ 


Deluxe  Television  Receiver 

Two  of  the  most  perfect  television 
receivers  in  the  world  are  used  by 
British  Broadcasting  Corporation 
engineers  to  provide  the  best  possi¬ 
ble  picture  for  monitoring  purposes. 

The  specifications  necessitated 
the  production  of  a  20-inch  c-r  tube- 
which  gives  a  picture  16  by  12 
inches.  The  equipment  u.ses  about 
three  times  as  many  tubes  as  the 
ordinary  domestic  receiver  and  is 
designed  to  reproduce  a  television 
picture  and  the  a.ssociated  sound 
program  from  a  combined  picture 
plus  sync  signal  and  an  audio  sig¬ 
nal  supplied  to  it  by  cable. 

Provision  is  made  for  accepting 
video  signals  in  the  ranges  of  1.0 
volt  peak  to  peak  ±  6  db  and  10 
volts  d:  6  db  and  for  terminating 
the  signal  line  or  not  at  will.  The 
signal  amplier  has  a  flat  frequency 
response  up  to  8  me  and  is  phase- 
corrected.  The  scan  generator  is  de¬ 
signed  to  give  deflections  which  are 
corrected  for  all  normal  errors,  in¬ 
cluding  those  pr(Mluced  by  the 
geometry  of  the  tulie.  Steps  are 
also  taken  to  ensure  perfect  inter¬ 
lacing,  even  in  the  presence  of  inter¬ 
ference. 

The  video  amplifier  receives  the 
j  input  at  1  or  10  volts  and  amplifies 
{  it  to  a  level  suflicient  to  modulate 
!  the  c-r  tube.  There  is  a  preampli¬ 
fier  stage,  a  gain  control  stage  and 
I  an  output  stage.  The  preamplifier 
is  separately  phase-corrected  and 
is  used  only  for  1-volt  input.  Im¬ 
pulse  interference  such  as  caused 
by  car  ignition  systems  is  limited 
in  amplitude  to  a  value  just  above 
peak  white. 

The  black  level  control  stage  de- 


I-  I 
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[Microphones 
,ifc  compn'^'* 


style 

^_re  th® 

Cowpo*^® 


compos®  the 


Name  the  job — there’s  a  Turner  Microphone  that  you  can  recom¬ 
mend  with  confidence.  Turner  crystal,  dynamic,  velocity,  cardioid, 
and  ceramic  microphones  set  the  pace  for  "sound  performance"' 


On*  of  th«  fno«t  popular  of  all  Tumor  MIcropKonot.  Tho  now  Modol  25. 
Avotloblo  Oft  cryfttol  or  dynamic. 

Modol  25X  Cryftfol.  liftt  $27. 50. 

Modol  250  Dynomic.  30.  200.  500  ohmi-^-wtrod  for  boloncod  lino. 

Liftt  $40  00  High  impodunco  —  wirod  tinglo  ondod.  liftt  $40  00. 


THE  TURNER  COMPANY 

905  17th  Street  N.  E.  e  Cedar  Rapids,  Iowa 


Cryttofi  ftronied  under  potonti  of 
fh*  firuih  Dovolopmont  Compony. 


Conodion  Marconi  Co.,  ltd.«  Montrool,  f.  O.,  ond  bronchoo 
Ad  Auriomo,  lnc«  89  8road  Street,  Now  York  4,  N.  V. 
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(cwitiancd) 


(LOOK  WHAT  YOU  CAN 

DO  WITH  I 

S.S.WHITE 


FLEXIBLE  SHAFT  FACTS 

Bulletin  4501  qives  basic  de 
tails  about  tloxible  shalts  and 
de8ciil)«»8  tho  pnncipU’s  of 
then  selection  and  applica 
tion  Wnie  for  youi  copy 
today. 


■'Engineers  and  designers 
will  find  many  valuable 
uses  for  S.S.White  flexible 
shafts  in  the  design  of 
electronic  and  radio 
equipment.  Some  cases  in 
point  are  shown  at  the 
right.  These  smooth  turn¬ 
ing,  readily  adaptable 
mechanical  elements 
come  in  a  wide  range  of 
sizes  and  characteristics 
and  can  be  supplied  to 
your  own  specific  length 
requirements." 


ftf’MOTE  COSTffOL  (m  iKiwy  with  SS. White 
tlewible  Mhaftt  regardJeMa  oi  whete  a  part  and 
itg  control  are  mounted  Here  m  how  il'»  done  in 
an  aircratf  radio. 


DUAL  CONTNOL  of  a  variabtv  element  and  an 
indicator  dial  from  c  Mingle  tuning  knob  is 
orrompfishtfd  in  fhu  aufo  radio  with  two 
tlexible  MhaitM 


Cl'NTNAllZl^^a  CONTROIS  tor  mote  con 
venient  opeiat.on  it  a  simple  matter  when 
SSU'hii^  thafft  ate  used  to  link  vattable  ele 
ments  to  the.r  funin^  knobs  Thu  broodcosf 
frantniiffrf  provides  an  escellent  esample 


INI  Ifw  WMin  MICTAi  CO. 

mil  I 


rivc'.i  a  correcting  .■<iKnal  from  the 
amplifieil  video  .siirnal,  namely  a 
bias  repre.sentative  of  the  difference 
lietween  the  true  black  level  of  the 
signal  and  a  reference  level.  This 
bia.s  is  fed  back  to  the  input  of  the 
main  video  amplifier  to  maintain 
the  correct  d-c  level.  .-X  switchinif 
pulse  is  generated  in  the  sync 
.separator  to  control  the  black  level 
stuKe  so  that  it  is  only  oia-rative 
durintr  the  black  porch. 

.Apart  from  its  normal  function, 
the  synchroniziiiir  sitrnal  separator 
slaire  prisiuces  a  4-microsecond  con¬ 
trol  pulse  for  the  black  level  con- 
tml.  Siiecial  circuits  are  used  to 
minimize  the  effects  of  impulse  in¬ 
terference. 

Stiifit  Circmtif 

The  line  .scan  Kenerator  is  sjilit 
electrically  into  two  main  parts,  a 
synchronized  pulse  jfcnerator  and 
a  scan  jf‘*n<‘i’ator  driven  from  it. 
(Ireat  care  has  been  taken  to  en¬ 
sure  that  all  the  error.s  introduced 
into  the  scanninK  waveform  due 
to  losses  in  the  derttK-’tor  and  to  tulie 
ifeometry  are  corrected  to  a  hi>rh 
deirree. 

The  frame  scan  jfeiierator  con¬ 
sists  of  a  pulse  ifenerator  desijrned 
to  pnsluce  a  pulse  of  constant  en¬ 
ergy  despite  small  variations  in 
the  timing  of  the  sync  signal.  This 
pulse  is  passed  to  an  intetfratinyr 
amplifier  which  in  turn  produces 
the  required  waveform,  avail! 


.if  INDUSTRIAL  DIVISION 

-oiri  (  ••  last  Mik  ST.,  Niw  tokk  i*.  n  t  — 

Tltlltlt  SHATTS  AND  ACCISSOIIiS 

Aloiolo  riAsncs  fcooucts-AioiDto  iisistoss 

Omt  /4m€%UM  A  AAA 


R«<ir  Ti«w  oi  dvlux*  l•l•TUion  r»c*iT»r 
built  by  Cin*ina.T«l*Ti>ion  Ltd.  lor  tb* 

BBC 
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To  TV  manufacturers! 


Here’s  Another  Milestone 

in  RECTIFIER  PROGRESS 


Who  Pioneered  the 
Selenium  Rectifier 
for  TV  Design 


450  MA.* 


Typ«  1021 
For  larg*  contel 


350  MA 


FEDERAL 


1033 

^or  lorgo  loblo  medoU 
ond  tmoll  consolos 


250  MA/ 


Typ*  1010 

for  small  lobi*  modols 


its  "Blocks  of  Power''. . .  Three  New  Selenium  Rectifiers  in  Ratings  to  Cover  the 
Full  Range  of  TV  Power  Requirements  with  these  New  Feotures  - 


®ALL  ALUMINUM 

Plates,  washers,  mounting  studs  — all  aluminum! 
Same  coefficient  of  expansion  under  all  ojierating 
conditions. 

©SIMPLIFIED  MOUNTING 

No  need  to  stock  a  variety  of  mounting  hardware. 
Single-end  stud  with  simple  nut  and  washer  per¬ 
mits  mounting  anywhere  in  any  position. 


RUGGED  CONSTRUCTION 

Improved  m(^chanlcal  design,  using  a  one-piece 
mounting  stud,  provides  a  sturdy  mechanical  as¬ 
sembly  that  will  withstand  stress  and  shock. 

COOLER  OPERATION 

Resulting  from  improved  design  and  production 
techniques  -  and  even  greater  quality  control  of 
materials. 


Federal  opened  the  way  to  smaller,  lighter  weight  TV  receivers.  Now  Federal  goes  further 
. . .  provides  still  further  weight  saving  for  receivers  of  all  sizes . . .  meets  all  major  TV  power 
requirements  . . .  with  new  stacks  to  operate  with  the  higher  rated  capacitors  used  m  latest 
TV  design.  Write  today  for  full  information.  Address  Dept.  F-713.  *R.tific>thown  «r<  lypic.i 

America’s  Oldest  and  Largest  Manufacturer  of  Selenium  Rectifiers 

federal  Telephone  and  Radio  Corporation 


m 


SELENIUM  ond  INTEIIN  DIVISION,  100  Kin«»tond  Rood,  CMton,  Now  JofMy 


10  Canada:  rodoral  lloctm  Monof  actor  inf  Compoav,  ltd  ,  Maatroal,  P.  O. 
Ecport  Dtctrsbatoft.  lotar aotional  Standard  Eloctnc  Cora..  47  trood  St-.N.Y. 
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Here  is  a  cylindrical  d-c  paper-dielec¬ 
tric  capacitor  that  remains  positisely 
sealed,  regardless  of  the  position 
in  which  the  unit  is  mounted.  I'hc 
C»-E  ('ase  Style  40  utilizes  a  deep- 
drawn  aluminum  case  with  double- 
rolled  base  seams,  avoiding  solder- 
seams.  I'he  silicone  bushing  elimi¬ 
nates  gaskets,  maintains  the  hermetic 
seal  by  compression  alone.  And 
beneath  the  case,  these  units  embody 
the  excellent  materials  and  construc¬ 
tion,  give  the  outstanding  perform¬ 
ance  characteristic  of  General  Electric 
capacitors. 

I'he  (^ase  Style  40  capaciU)r  for 

Fleot*  addr«tt  inqviri*»  to  Tron$form«r  &  AMiod 


direct  panel  mounting  with  solder-lug 
terminals,  is  built  in  these  ratings: 

600  volts — 1,  2  and  4  mu  f 
1000  volts — I  and  2  mu  f 
1500  volts — .2  5,  .5  and  1  mu  f 
I'his  is  but  one  case  style  of  a  com¬ 
plete  line  of  d-c  capacitors  made  by 
General  Electric  U>  JAN-(^25  Specifi¬ 
cations  and  suitable  for  both  com¬ 
mercial  and  armed  services  applica¬ 
tions.  G-E  paper-dielectric  capacitors 
are  available  in  characteristics  E 
(Mineral  Oil)  or  F  (Pyranol  «  )  and  in 
case  styles  40,  55,  54,  55,  61,  6.5,  65, 
67,  69  and  70.  Ap/furutuf  Dtpartment, 
Ctencral  Electric,  Schenectudy  5,  \.  Y. 

Product  Div.,  Gonorol  Eloctric  Co.,  Pitttfiold,  Mott* 


Thit  it  How  tho  tilicono  buthmg  por* 
monontty  comprottioo-tooU  tt>« 

G-E  Cato  Stylo  40  copocitor.  Noto 
thot  tho  convontiorMil  gotliot  It  com- 
piotoly  olWninotod.  Tbit  CP'40  con  bo 
frooly  Kondlod  with  no  woffiot  obowE 
rupturing  itt  tool. 
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rules  AT  WOIK 


(comIiumI) 


STANDARD  SIGNAL  GENERATOR 


20  CYCLES  TO  50  MC 


In  one  Instrument! 


new  laboratory  Standard  is  designed  for  the  extremely  wide 
'  frequency  coverage  of  20  cycles  to  50  megacycles,  employing 
two  specially  designed  oscillators. 

A  low  frequency  oscillator,  in  the  range  from  20  cycles  to  200  kilo¬ 
cycles,  provides  continuously  varioble,  metered  output  from  0  to  50 
volts  ocross  7500  ohms  This  is  sufficient  for  most  measurements  at 
audio  and  supersonic  frequencies  It  may  also  be  used  as  the  modula¬ 
tor  for  the  rodio  frequency  oscillator. 

A  radio  frequency  oscillator  covers  the  range  from  80  kilocycles  to  50 
megocycles  It  provides  metered  output,  continuously  variable  with 
an  improved  mutual  inductance  type  attenuator,  from  0.1  microvolt 
to  I  volt  This  voltoge  range  makes  possible  most  receiver  measure¬ 
ments  including  the  determination  of  o.v.c.  characteristics  and  inter¬ 
ference  susceptibility 


l«e«t  TO  cvcIm  TOO  kil*- 
ffm  90  *•  50 


Hbi iwwii  Owtpvt  iMt  thm*  1% 

50  »•••«?{••» 

mmS  Urmy  9WM  l«%«  I 

»«IH  50  *•  90  (y< 


’•*•>1  90  hil*<v«lM  »•  50  MyfocycU 
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rwreivinsr  station.  The  sen.sitivity 
of  the  equipment  is  .so  adjusted  that 
only  direct  hits  are  recorded  and 
lesser  vibration  caused  by  rico¬ 
chets,  debris  and  acoustic  vibra¬ 
tions  are  of  insufficient  maKnitude 
to  operate  the  transmitter.  The 
transmission  ranine  of  the  instru¬ 
ment  is  up  to  100  cps  which  easily 
covers  the  field  of  gunnery  tislay. 

SirittfMM 

Two  methods  of  transmission  are 
IHissible  in  air-to-air  operation.  The 
first  system  is  identical  to  that  of 
the  ground-to-air  installations. 

In  the  second  system,  the  micro¬ 
phone  is  installed  in  a  winged  tar¬ 
get.  Transmission  of  the  impulse 
is  achieved  through  a  cable  attached 
to  the  towing  aircraft.  The  results 
are  transmitted  from  the  towing 
aircraft  to  the  attacking  aircraft. 
The  use  of  the  cable  limits  the  dis¬ 
tance  between  the  towing  aircraft 
and  the  target  since  both  the  trans¬ 
mission  cable  and  the  towing  cable 
must  l>e  wound  on  the  same  drum. 

The.se  methoils  of  counting  the 
strikes  obtained  during  an  attack 
are  transmitted  to  a  recorder,  en¬ 
abling  the  pilot  to  know  the  quality 
of  his  gunnery.  It  eliminates  the 
former  required  number  of  |K'r- 
.sonnel  to  maintain  the  targets  and 
to  count  the  possible  numl>er  of  hits. 

b'lpii/iiwcnf 

The  microphone  is  e.s.sentially 
similar  to  an  electromagnetic  micn*- 
Iihone.  As  the  contacted  body  vi¬ 
brates,  the  case  sujiporting  the 
magnet  coils  vibrates  in  sympathy. 
Lead  weights  attached  to  the  coils 
keep  them  stationary.  This  relative 
movement  induces  a  small  voltage 
in  the  coils  which  pas.ses  to  the  pre¬ 
amplifier  stage  of  the  transmitter. 

The  transmitter  is  crystal  con¬ 
trolled  and  operates  in  the  vhf 
range.  It  uses  a  crystal  oscillator 
connected  in  a  modified  Tierce  cir¬ 
cuit,  the  anode  ciR’uit  of  which  is 
tuned  to  the  crystal’s  .second  har¬ 
monic.  Two  tripler  amplifiers  sup- 
jily  output  at  the  18th  harmonic  of 
the  crystal.  The  small  signal  from 
the  microphone  is  passed  to  the  grid 
and  cathode  ensuring  minimum 
damping  of  the  microphone  output. 
I  Two  further  stages  of  amjilification 
■  follow.  The  final  stage  has  two  te- 
tnxles  in  push-pull  ojieration,  with 
I  the  aninle  circuits  containing  the 
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clear  seeing  for  clear  tuning  in  ZENITH  Radio  and  TV  sets 


(lean  easily  witli  a  (laiii|)  cl<iih. 

All  j'ladfs  of  Dt'ioraiivc  I.  AM  ICXfID  —  Grapliic, 
I  ransliu'cni  and  Ftigras  iii^  —  are  easy  to  fabric  ate. 
Kxtelleiit  eletliital  and  niedianical  |>ro|K'riies  niake 
1. AM  1(^011)  ideal  for  instriiineni  dials.  |ianels,  |«loiiin]' 
iHKirds,  wiring  diagrams  and  other  visual  devices.  Send 
us  the  details  on  your  ajiplic ation  ret|uireinet)is  atid  we 
will  Ih-  glad  to  make  recommetidatioiis. 


/etiith  Radio  and  TV  sets  are  easier  to  tune  In'cause  the 
'1  lansliiceni  l..\.MK;<)ll)  dials  are  easier  to  see.  Rear 
illuminatioti  sutliisc's  Tratislucent  I..\M  K.OII)  dials 
with  a  soft  glow— |H'tfeci  background  lor  dial  tnarkitigs. 

Resistant  to  heat,  rianslucetit  I. .\M  K.OII)  dials 
won't  “brown  out"  or  waip  out  ol  sha|K’.  I’ermanetit 
accuiacv  is  assured.  I  bis  thetmosc  tting  latnitiated  jiias- 
tic  lesists  moisture,  oils,  greases  and  dirt.  It  tan  Ik-  wi|M'd 


Schaivectady  1,  New  York 

Offices  in  Principal  Cities 

lIAOtNO  SPiCtAltSTS  tN  ELECTRICAl  INSUIATION  FOR  OVER  36  YEARS 
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MANUFACTURING  COMPANY 
Hartford  2,  Connacticwt.  U.  S.  A. 

V'**-  C»t»l\ANO  0<t»O.t  C»«<AOO  iO%  ANOfi^ 


RADIO  •  TELEVISION  •  INSTRUMENT  AND 
GENERAL  ELECTRICAL  MANUFACTURING 


riniiiiK  the  i*oiiie!« 


Tjiky'RK  OKK  at  Hollywood,  and 
their  proRress  around  the  race 
track  is  checked  electronically  by  a 
recent  installation  which  times  the 
horses  at  each  sixteenth  mile.  As 
the  field  breaks  a  lijrht  beam  when 
they  leave  the  startinjt  jrate,  the 
electronic  timer  begins;  and  a.s  they 
pass  each  16th  mile  marker,  the 
elapsed  time  in  minutes,  seconds 
and  hfths  of  seconds  is  flashed  on 


Mailer  control  board  o<  Iho  hono  rac* 
timlnq  •quipmint  Inilallod  at  the  Hotly 
wood  Turi  Club  at  Inqlowood.  Calllornia 


the  tote  board,  so  that  the  paying 
customers  can  determine  whether 
or  not  their  favorites  are  being 
paced  to  advantage. 

The  photograph  shows  Norman 
Arnold,  who  designed  and  super¬ 
vised  the  installation,  beside  the 
master  control  board.  An  outline  of 
the  track,  marked  with  the  various 
timing  positions  by  check  lights, 
can  be  seen  on  the  panel. 
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TUiCS  AT  WORK  (cofttmwtd) 

energizing  coils  of  the  relay.  This 
relay  keys  the  crystal  oscillator 
cathode  leads. 

The  recorder  is  fed  from  a  super- 
hetermiyne  receiver  consisting  of  an 
r-f  stage,  a  mixer,  three  i-f  stages 
and  a  triode  output  tube.  .Adjust¬ 
ment  is  made  of  a  variable  resist¬ 
ance  in  the  cathmle  lead  of  the  out¬ 
put  triode  so  that  its  relay  just 
energizes.  With  the  contacts  of  the 
relay  oi>en,  the  supply  to  a  ratchet 
motor  is  broken  and  the  motor  is 
displaced  one  tooth  from  its  origi¬ 
nal  position.  Thus  pulsed  transmis¬ 
sions  produced  by  strikes  on  the 
target  are  used  to  rotate  a  pointer 
in  the  recorder  unit. 


How  ALLEN  O  HEAD 

precision  fastenings  apply  to... 


t 

Jt 

# 


r*t  ffMMf  iirinqiti  Alien  O  Head  Strews 
permit  the  use  of  smaller  siecs.  Fur  instante 
a  Nu  6  Allen  O  Head  Cap  Strew  it  etjui- 
valent  (o  a  Nu.  8  tunventumal  ttrew. 

fmt  vpara  MaMiay:  Allen  O  Head  Strews 
permit  tluaer  spating  of  Krews,  eliminate 
I'fuieiiing  heads. 

Far  graatar  haMing  pawar:  Allen  O  Head 
Strews  are  inturante  against  avoidable 
lusiiy  servile  opetaiiuos. 

In  bard-ra-ranch  placaa:  Allen  O  Head 
Screws,  plus  Allen  Hex  Keys  and  Drivers 
'start  Htews  easily  and  save  awkward 
"fingering  in.” 

far  Una  sd|utfnianlt.  close,  snug  fit  between 
key  and  strew  permits  dclitaie  adjustments 
that  stay  put. 


Allenut  and  Allen  FTai  Head 
C  ap  Strew  used  lo  hold  thin 
metal  plate  to  metal  base. 
Allenut  has  been  pressed  into 
lounierbiired  htile.  \X'ill  not 
fall  out  or  turn  against  driv¬ 
ing  at  lion. 


far  tompar-praaf  sattingt  in  gauges  and  in¬ 
struments,  Allen  O  Head  Strews  tan  be 
set  lielow  tut  face  and  wax  sealed. 

iM  vibralian  it  a  facial,  the  precise  CJass  3 
ht  of  Allen  O  Head  Strews  will  build 
lunger  i[ouhlc'lree  life  into  the  produtt. 

far  a  raady-mnda  ifiraodad  tiaia,  the  new 
Allenut  otters  greater  holding  ptiwrr  and 
poaiiivc  ant  hot  in  toft  metals. 

Allen  O  Head  Screws  are  available 
as  standard  items  in  a  wide  range 
(sf  si/cs  rangtng  upward  from  No.  4 
X  1/8".  N<;  and  NF  threads.  Popu¬ 
lar  si/es  alM)  available  in  18-8  non¬ 
magnetic  stainless  steel.  Set  screws 
stiKketl  in  cup,  oval,  flat  cone  and 
half  dog  points  (full  dog,  special). 

Sold  only  through  leatling  distribu¬ 
tors.  >X  rite  the  factory  for  technical 
intorm.iiion  or  regartliiig  any  s|se- 
Cial  rec{uirenient. 


.Allen  O  Head  Cap  Strews  con- 
irihuie  to  tompail  ilcsigiiing. 
tan  he  touniersunk  without 
allowing  for  wrenih  tlcarante. 


I 

Allen  O  Heads  permit  tiose 
spacing  impossible  with  coo- 
veniiiinal  heads. 


Firm  grip  without  the  use  n 
weak  slots  or  projecting  head' 


Bt,«R  A 

^precision 


^^»h,ator»x 


^  •  There  is  no  variation  in  quality  or  hi{:h  perform- 

\  anee  eharaeteristies  among  the  million  of  Hi-Q 

Components  manufaetiired  every  immth.  Striet 
\  production  control,  engineering  watchfulness  and 

individual  testing  of  every  single  unit  guarantee 
\  that  each  of  them  maintains  the  uniform  precision 

\  standards  for  \«hieh  Hl-Q  has  li>n<!  been  noted. 

\  .  .  .  . 

\  This  never  failing  dependability  is  just  «»ne  of 

*  many  reasons  wby  you  will  find  Hl>Q  Com|ionents 
\  the  best  that  you  can  use. 

\  The  new  Hi-Q  IhiUilop  is  alnutsi  rea<i\.  You  are 

invited  to  write,  reservinf;  on  odvonre  ropy, 

*  \ 

\  JOBBERS  .  .  .  ADDRESSi  Room  1333...  101  Pork  Avonuo.  Now  York.  N.  V. 

_ \ _ 

Stcctnical  l^tactcutee 

A  BIVIIION  Of  AIBOVOI  COOP. 

PRANKLINVIUE,  N.  Y. 

SAlIt  OfPICIS:  Now  York,  Philodolphio,  PlANTt;  franklinvHIo,  N.  Y.,  JoMwp.  Po., 

DolroiV.  Chtcogo,  Lot  Angolot  Myrtio  Booch,  S.  C. 

EXPORT  department  IS  Mooro  St ,  Now  York  4,  N.  Y.,  U  S  A. 
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/r  fftcrsrrcrreff  —  d*unb»«  ond  g>v»%  fuM  dtm^n 

i*oAol  and  rli'ctMcai  doto  on  many  *ypet  of  HfllPOTS  tKat  ore 
o«a«lable  from  3  *yrn  1  d'ometer  tiiei  fo  40  fwrn,  3  diometor 
l<f«»  3  obmt  to  300  000  obmi  3  wotti  to  30  nottt  Alto  Duoi 

orid  DruO^  f o*entiometer% 


^  w  \/ 9  W  ••  fwit  deto'U  on  the  OUOOlAi  the  new 

torn*  indKOtmg  d'oi  fhot  i%  tdeot  for  uie  with  the  H(llPOT  ot  w4 
with  mony  other  mwitiple  torn  devtceft.  both  ele<tricol  ond  mechoi 
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the  size  of  Ci  will  depend  on  the 
series  inductance  of  the  jrrid  con¬ 
nection  inside  the  tube.  This  in¬ 
ductance  which  would  tend  to  pro¬ 
duce  nejrative  feedback  mu.st  be 
nverneutralized  by  (’,  to  pr<><luce 
oscillation,  or  1  ujC,><uL,. 

There  are,  of  course,  an  infinite 
number  of  [possible  combinations  of 
Cl  anil  L  for  satisfactory  workinK- 
However,  if  C,  is  varied  in  steps  and 
1.  is  adjusted  to  jrive  optimum  effi¬ 
ciency  or  maximum  output,  R,  and 

H,  beinvr  left  fixed,  it  is  found 
that  within  a  ranjre  of  at  least 

I. 5:1  C,  is  not  critical,  provided 
that  L,  is  not  appreciable. 

The  actual  value  of  C’l  may  Ije  sur- 
prisiiiK-  For  example,  usinir  a  2(':iy 
tube  as  a  c-w  oscillator  at  1,000 
me,  about  1,000  ;i/if  is  neeiled.  .\t 
2,000  me  this  becomes  250  /i/sf.  Be¬ 
cause  such  hijrh  values  of  capaci¬ 
tances  are  hard  to  obtain  with  cir¬ 
cular  plates  of  reasonable  size,  even 
usintf  the  thinnest  polystyrene 
sheet,  series  inductances  may  lie 
built  into  the  jrrid  disc  by  cutting 
slots  in  the  form  of  arcs  near  the 
jrrid  connector.  Smaller  capaci¬ 
tances  may  then  be  used  at  the  ex- 
jwnse  of  a  reduction  in  the  band¬ 
width  over  which  a  fixed  value  will 
work  efficiently. 

Althoujrh  in  the  forejroinjr  no 
feedback  channel  other  than  the 
one  descrilied  is  assumed  to  exist, 
the  presence  of  considerable 
amounts  of  feedl>ju'k  due  to  the  in¬ 
ternal  aniKle-toH-athiKle  capaci¬ 
tance  of  the  tul)e  can  Ik*  tolerated. 
This  simply  requires  that  the 
amount  of  feedback  provided  in  the 
external  circuit  should  lie  smaller 
in  jiroportion. 


Htaf  prmvidmt  many  tiaiai  (raalaf 
taatral  accaraty  at  aa  iacraata  ja  pamml  tpoca?. . .  ar  aa  tka  aquaMy 
aal^aa  OWOttiai  Ikaf  fraatly  tiiaalikat  lurat-iarflcatiaf  applicatiaatT  If  yaa  ara 
Wtiyaiay  ar  aiaaafarlaria^  aay  ty^  af  ^acitiaa  alactraaU  a^aipaiaal,  yaa 
«haal4  fcava  Ikit  kaljtlal  calalaa  ia  yaar  rafaraata  fllat . . . 


/fPeta//3 


ihr  prreition  rontirurlion  (raturr* 
iiunj  in  ihr  HiliniT  .  .  ihr  irnlrrlrM  ground  and  polished 
Uainirss  tirrl  >ha(l»-ilir  Jouhlr  lieaiingt  that  maintain  rigid 
ihafl  alignnirni  -  thr  jnisilisr  sliding  conlart  assembly— and  many 
ilhrr  unique  fialiires. 


illustrates  the  various  spe 
rial  iii  iiriir  designs  asailjide -- double  shaft  extensions,  multijile 
assemblies,  integral  dual  units,  etr. 


Rkkkke.m  E 


S4|iiar<‘->\  u\«*  K(‘yill^  of 
<  l<s4-illator<s 

Hv  .1.  Cari.  .Shiimi.v 

.VawiJ  /.fiburfiffiry 

Wanhtnifton,  It.  C. 

HK'.H  jH‘ak  power  oscillators  of  low 
duty  cycle  present  a  difficult  miulu- 
latinjr  problem  if  the  pul.se  width  is 
w  ide  or  extremely  variable.  A  low- 
innver  circuit  is  illustrated  which 
makes  possible  .square-wave  jrrid 
minlulation  of  o.scillators  over  a 


It  SOM  use  prrfiiion  rircironic  romponenit 
in  your  rqutpmrnt  and  do  nor  Aaie  a  ropy  o/  thn  hfiplul  Hrlipol 
HutUlin  in  jou/  filn.  aerite  today  for  your  fttr  copy. 


CORPORATION.  SOUTH  PASAOENA  2.  CALIF 
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VUNISHEd  FIBERGLAS 


SLICOIE 


FIBERGLAS*  TUBING 


SILICONE  GLASS  MCA 


sucoiK  mm  asbestos 


SILICONE  RUBBER  C0ITED  FIBERGLAS 


STIC**  COATEt  FIBERGLAS 


for  <ontinuo«f  loodortliip 
im  insulation'' 


Again  Irvington  leads  the  way  . . .  with  the  most  complete 
line  of  Class  “H"  insulations  obtainable.  Now,  manufac¬ 
turers  faced  with  high  temperature  problems  can  success¬ 
fully  meet  each  specific  requirement  from  this  broad  line. 
Designers,  too,  faced  with  the  need  to  design  more  com¬ 
pactly,  or  reduce  weights,  can  select  insulations  exactly 
suited  to  their  needs.  These  Irvington  Class  “H"  insulations 
are  furnished  in  many  thicknesses,  and  widths  up  to  36". 
Complete  information,  and  generous  samples,  gladly  fur¬ 
nished  on  request. 


VARNISH  &  INSULATOR  CO 

Irvington  1  Nevr  Jersey 

M  0wg  U  5  ^at.  Off.  by  0»«<*i  fib*'g^0i  Cofp. 

•T.  M  ff«0  U.  S-  Off. 
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cofiftniied) 


wide  ranjfe  of  pul.^e  wiiith^  and 
duty  cycle.  Only  15  waft.-i  averajre 
power  will  control  an  oscillator 
capable  of  Kivintr  7.5  kilowatts  peak 
jMiwer  output.  Pulse  widths  from 
2  to  140,00(1  micro.second.s  have  been 
ii.sed,  and  thi.s  ranjfe  can  easily  be 
extended.  The  circuit  i.<  al.so  u.seful 
for  obtaininjr  hijfh-voltatre  video 
pul.ses,  either  ne>fative  or  positive. 

The  pulse  tran.sformer  is  useful 
in  applications  where  pulse  widths 
are  not  tcMi  >rreat.  However,  if 
pul.se  widths  are  more  than  about 
lOu  micro.second.s,  the  pulse  trans¬ 
former  iMJComes  bulky  and  pul.se 
.sha|M‘  .suffers.  This  is  particularl.v 
.serious  when  pulse  widths  are  to  be 
variable  and  coded  in  some  way, 
such  as  two  or  three  closely-spaced 
pul.ses  of  variable  widths  and  spac- 
in^r.  The  circuit  described  in  this 
pajH-r  is  practically  independent  of 
pulse  widths  and  operates  with  a 
minimum  of  power  re<iuireil. 


'■mm 


\  In  the  field  of  elcaronits  and 
the  electrical  ^txids  industry, 
MOSINIil;  IS  known  for  its 
JtfHnJahlt  uniformity,  and  its 
scientifically  controlled  physical 
and  chemical  properties,  such  as: 


tinme  Krj/fr  ('ireuit 

The  circuit  in  FiiJ.  1  will  s.piare- 
wave  key  a  jrrid-cont rolled  o.scilla- 
tor,  but  reipiires  considerable  power 


GckhI  dielectric  strength  .  .  . 
proper  softness  or  stiffness  .  .  . 
high  tensile  or  tear  strength  .  .  . 
crejHtl  with  controlled  stretch  or 
flexibility  .  .  .  specified  pH  for 
maximum -minimum  acidity  or 
alkalinity  . . .  accurate  calijH'r,  density, 
lic^uid  rejHrllency  or  absorbency. 


FIG.  1  Basic  arran9«ai«ot  for  squars 
WOTS  ksyinq  of  an  oscillator 


if  the  duty  cycle  is  low.  If  there 
is  no  pulse  at  the  jrrid  of  this  tube, 
the  plate  |>otential  will  be  consider¬ 
ably  nejfative  with  respect  to 
irround  potential,  and  the  o.scillator 
will  1h>  kept  cut  off.  When  a  nega¬ 
tive  pul.se  is  applied  to  the  tulie,  the 
plate  will  rise  rapidly  to  ground 
potential.  The  oscillator  will  then 
o.scilljite.  .At  the  end  of  the  pulse, 
the  tube  iK'comes  conducting  and 
the  plate  goes  more  negative,  thus 
shutting  off  the  oscillator. 

Plate  potential  must  be  consider¬ 
ably  more  negative  than  that  re- 
((iiired  to  merely  keep  the  oscillator 
cut  off.  .As  the  plate  resistor  can¬ 
not  la*  increased,  becau.se  of  the  fact 


If  you  have  a  fabricating  or 
prcKtssing  problem  involving 
paper,  a  discussion  with  MOSIN'l.I; 
tcxlmicians  might  prove  helpful. 
Please  write  Dept.  E 


OSINEE  PAPER  MILLS  COMPANY,  MOSINEE.WIS. 
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4feoft  It  tkt  Syiftm'i  ‘'mutlcwt  Atyboord  **  tkowt  fb«  dlqitt  o$‘ 

f9l*p^on0  nymt9f%  in  myncoi  n^tofiOM.  iyit  OS  tkpf  of9  t9nf  ocfoss  iOynfef. 


K^lut§im§  it  ittnv  far  a  U*h»phonv  numhrr 


Hi'fiirr  \<Ml  talk  itvt'r  •iiiiir  of  th<'  IK'W  Hi'll 
S\'trtii  lull!;  <li-laiirf  rirriiit>.  M>ur  opi'raliir 
[•rc'M’K  ki-\»  likr  llut'i'  «hiiMn  alio\r.  <inf  f«»r 
•-aril  •lii'il  ill  llif  iniinlti'r  <if  lln-  ti-l<'|>li<ini'  \oii 
an-  l  alliii^.  h  ai  li  kr\  m-ikN  out  a  pair  of  toii<-«. 
lilcralK  -I'lliii!:  llir  iiiiiiiImt  to  iiiii-ir. 

In  tin-  roiniiiiiiut\  \oii  an-  ralliii-^.  lli<->i- 
toiii-'  ai'ti%ati-  ill)-  ilial  ti-li-plioiir  •\«ti'iii.  to  iiiM- 
\oii  tin-  iniinlx-r  \oii  uaiil.  It  i«  a*  llioii!:li  tin- 
opt-ralor  n-.ii  In  il  r|<-ar  aero--  thr  <'oiiiilr\  ami 
•  liali-il  till-  iiiinilM-r  for  \oii. 


I'lii-  om-  of  till-  ni-wo*!  )|i-v<‘lopim'iil« 

of  Iti'll  I  <-|i-plioni-  I  .alioratorif'.  i-*  aln-aiK  in 
n-i-  on  liiiniln-iU  of  Ion!!  ili-laiu'i-  lim-*  railiat- 
III"  from  <!liira!:o.  t  ll«-\«'lanil.  N*-w  ^  ork.  •  tak- 
lanil  ami  I’liilailrlpliia.  ami  Im-Ihi-i'ii  a  ininilM-r 
of  ollii-r  I'ominiiiiilif*. 

It  »»ill  In-  «-\trml«-il  oti-ailiK  in  otln-r  part-*  of 
tin-  roiintr\  —  a  "roHiii"  cxainplr  of  tin-  Ma\ 
IW-II  r<-lf-pliom'  I .alioratori)-'  an-  )-\<-r  limliii" 
m  w  wa\«  to  "i\<-  voii  lii-tti-r.  fa-ti-r  ti-li-phom- 
-«-r\  ii-i-. 


BELL  TELEPHONE  LABORATORIES 

imploring  ond  invonhng.  dovitmg  ond  porftcting.  for  continood  improvomonft  ond  oconoiiiiot  in  foWpIsono  lorvico 


THi  flECTRON  ART 


(cMittiived) 


Nm’f  the  answer 
fo  proMems  of  ' 


■SPUT 


riG.  2  Economical  squoro  ware  keyer 
circuit  ueinq  triode  ai  plate  reeietance 


that  it  acts  as  the  jfrid  resistor  for 
the  oscillator,  there  is  considerable 
power  dissipation  in  the  tube  and 
resistor. 


l'»r  of  l{>'ni»tanre  Tube 

If  the  plate  resisttir  is  replaced 
by  a  vacuum  tube,  the  impedance  of 
the  tulie  can  be  kept  hijfh  during' 
nonoperating  time  and  low  durinir 
operatinir  time.  In  this  way,  the 
bias  jMiwer  reipiired  can  be  reduced 
by  a  factor  of  ten  or  more.  Such  a 
circuit  is  shown  in  Fijr.  2. 

The  current  flowing:  through  the 
two  tubes  in  series  causes  a  voltajre 
drop  acro.ss  R  which  nearly  cuts  off 
r.  As  F,  is  freely  conductinjr, 
nearly  all  of  the  bias  supply  voltay'e 
is  across  V,.  As  the  tube  imped¬ 
ance  is  hijrh,  the  total  power  re¬ 
quired  is  very  small. 

When  r  is  cut  off  by  a  nejfative 
pulse.  /,  forces  current  throujrh  the 
irrid  of  r,,  which  becomes  slifrhtly 
positive  with  respect  to  the  catho<le. 
The  tube  impedance  is  thus  lowered 
abruptly  and  the  cathode-to->rround 
capacitance  is  discharjred  rapidly, 
liriniringr  the  oscillator  grrid  to 
ground  potential.  The  o.scillator 
starts  oscill.-iting.  with  its  grid  cur¬ 
rent  flowing  through  F-.  On  com¬ 
pletion  of  the  negative  pulse,  F, 
again  becomes  conducting.  This 
causes  the  grid  of  F  to  drop  to 
nearly  the  value  of  the  bias  supply 
voltag'e,  thus  cutting  ofT  F..  The 
cathiMie  of  F  rapidly  go«*s  more 
negative  due  to  the  electron  cur¬ 
rents  flowing  in  from  F  and  from 
the  o.scillator.  The  oscillator  is  thus 
abruptly  forced  to  stop  oscillating. 

I'rrformaocf 

This  circuit  has  produced 
volt  positive  pulses  from  l.o-volt 
negative  pulses,  and  has  requireil 
a  maximum  of  only  15  ma.  The 
rise  and  dway  times  were  less  than 
one  microsecond.  I'sing  an  807 


»)l  Stup.ikofl  (  cramicN  which  inav 
be  lormulalcd  and  processed  to 
possess /.ero.  l  ow  Posiiiceand  l.ow 
\egalise  I  xpansis iiies,  Ntupalith  is 
formed  just  like  other  ceramics,  by 
pressing,  extrusion  and  casting,  and 
mav  be  machined  or  ground  to 
precision  tolerances.  .Maximum  use 
temperature  1  2»>l)  (  (21‘)2  I- ). 

Write  lor  Hulietin  going 

lull  details 


1  his  new  Siupakofl  (  eramic  dem¬ 
onstrated  Its  exceptional  resistance 
to  thermal  shock,  when  a  specitnen 
was  heated  to  2»IOt)  I,  and: 

•  (ilhugrj  tuto  ne  uutrr — l(X> 

•  pluufitj  into  Jr\  lit — 1(H)  c  n7c». 

•  filitugrj  into  li,fuiJ  uir — IlH) 

with  no  lailure  and  no  app.irent 
damage' 

S  1 1  l’.\l  I  I  II  designates  a  gioup 


STUPAKOfF  CERAMIC  and  MANUFACTURING  CO. 

Telephone  LATROBi  1400  e  LATROBE,  PA. 
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They  EXPAND  markets  for  tubes 


VMF  SERIES  of  all-metal 
fractionating  oil-diffusion  pumps 


Pump 

Speed 
liters  per 
sec.  of  lilO-^ 
mm  Hg 

Required 
Fore¬ 
pressure 
mkroot  Hg 

Recommended 
Forepump 
Capacity 
liters  per  sec. 

ApprOKi. 

mote 

Wottoge 

vmF-2 

2 

100 

0  1 

85 

VMF.5 

5 

100 

0  1 

85 

VMF. 10 

10 

100 

0  1 

135 

VMF. 20 

20 

100 

0.1 

200 

VMF-50 

50 

100 

0  5 

325 

VMF. 80 

60 

70 

0  5 

300 

VMF-100 

100 

100 

_ _ 

375 
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BniTFR  vacuum  opens  new  markets  for  electronic 
,  tube  manufacturers.  It  puts  longer  anJ  longer 

life  into  electronic  tubes  of  all  kinds.  That’s  good  busi- 
pro«i-  ness  because  it  strengthens  user  confidence  in  the 

inlg*  equipment  that  employs  the  tubes.  And  that’s  what 

-  widens  markets  for  you  and  your  customers. 

DPi  offers  an  oil-diffusion  vacuum  pump  with  the 
20^  most  economical  pumping  sjwd  for  every  port  of 
every  exhaust  machine— a  rugged,  compact,  inex* 
pensive  metal  pump  that  reduces  pressures  down  to 

-  10“^  mm.  Hg  and  lower.  We  ll  be  glad  to  make  specific 

recommendations. 

Or,  if  you  are  interested  in  any  other  high  vacuum 
application,  you’ll  do  well  to  put  your  problem  up  to  DPi. 

VACUUM  EQUirMENT  DEPARTMENT 

DISTILLATION  PRODUCTS 

717  RIDOI  ROAD  WIST,  ROCHISTIR  1,  N.  T. 

Divmoit  ci  iattmoH  Kodak  Compony 


DiMftllorB  of  Oil-Solublo  Vitamiat  aod  Other  Coocentraie*  for 
Science  and  fndutiry;  Manufacturert  of  High  Vacuum  Equif>menl. 
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FIG.  3  Square  wave  keyer  usinq  diode 
to  qet  improved  control 


improvt-meiit  in  i-ontrol  of 
till"  oslillalor.  Here  V,  must  have 
a  low  li-c  resistance;  R,  is  the 
amount  re(iuire<l  to  obtain  the 
proper  total  resistance  for  the  Krid 
of  the  oscillator.  C,  is  a  capacitor  of 
at  least  10  tim»-s  the  oscillator  ffrid 
circuit  to  >frounil  capacitance.  L,  is 
an  inductance  whose  value  depends 
on  the  (h'vrree  of  Mat  ness  required 
of  the  r-f  t'ulse.  and  R  is  a  re- 
'istance  of  sutticient  ma^rnitude  to 
providt'  more  than  critical  damp¬ 
ing’  for  the  L.C,  circuit. 

When  the  oscillator  starts  oscil- 
latin>r.  the  jrrid  current  will  flow 
mainly  throuifh  R.,  but  some  will 
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OSCILLOSYNCHROSCOPE 
Model  OL-1SB 

Oootqnod  lor  mankaiua  uoolulnoM  In  laboro- 
lorloo  doinv  a  oortoty  ol  roooaich  work,  thro 
inoltumonl  lo  oullod  lo  radar.  toloTlaion.  com- 
taunKallen.  lacoloiiio.  and  appllcatlono  invol* 
Ina  oitromoly  obort  puUoo  or  Iranslonlo.  It 
prooldoo  a  oarloty  ol  Uom  booo*  triqqot*. 
pbaoloq  and  delay  clmlli.  and  oxtondod 
ranqo  ampllltori  In  combination  with  all 
•landard  oocUloocopo  lunctlono. 


TNESf  ftATUKiS  AKI 

•  Ciiondod  ranqo  ompUiioro:  oortlcal. 
Hal  within  3  db  $  cycloo  lo  (  moqa 
cycloo.  lull  lube  dollocllon:  horlxon 
lal.  Hal  within  I  db  S  cycle  to  1 
moqacyclo. 

•  Hlqh  oontltWIiy:  oorllcal.  O.OS  HMS 
Tolls  per  Inch:  hortsonlal  0.1  RMS 
Tolls  per  Inch. 

•  Sinqio  iwoop  Iriqqorod  lime  base  per 


IMPOKTANT  TO  YOU 

mils  obsorTalton  ol  Iranslonis  or  Ir- 
roqular  rocurrtnq  pbonomona. 

a  Variable  delay  circuit  usable  with 
oslornal  or  Inlornal  Iriqqor  or  sepa¬ 
rate  Irom  scope. 

e  Sawtooth  swoop  ranqo  coTors  S 
cycles  lo  500  kUocyclos  per  second. 

•  4  .000  Toll  accolorallon  qlTos  superior 
Inlenslly  and  dollnlllon. 


For  coaplom  dala.  requosi  Bullolln  MO  912 


SWiir  CALIBRATOR 


SQUARE-WAVE  MODULATOR 
AND  POWER  SUPPLY 


Model  GL-22  A 

This  Tsrsatllo  source  ol  llmlnq  markers 
proTidoe  Ihose  roquisllos  lor  accurals 
lime  and  irequency  moasuromonis  wllh 
an  oocUloocopo: 

•  PrMlIlTO  and  noqallTo  markers  o 

0.1.  10  10.  and  100  microseconds. 

•  Marker  ampllludo  earlablo  lo  50 
Tolls. 

•  Gale  haeinq  earlablo  wtdih  and 
ampllludo  lor  blankinq  or  llmlnq. 

•  Triqqer  qonoralor  wllh  posllleo  and 
neqatlTT  oulpuls. 

Further  delalls  are  qleon  In  Bulloll 
MC9t2. 


Model  TVN-7 


Hero  Is  Iho  hoarl  ol  a  super  hlqh  Ire 
quency  siqnal  qonoralor  wllh  squaro- 
woTo.  FM.  or  pulse  modulalion.  Pro 
Tides  lor  qrld  pulse  modulalion  lo  60 
Tolls.  roHorrtor  pulse  modulalion  lo  100 
Tolls,  square  waeo  modulalion  Irom 
900  lo  2.500  cycles.  Vollaqe  requiatod 
power  supply  conllnuously  earlablo 
280  480  or  180  300  Tolls  dc.  For  add!- 
rional  dala  and  applicalion  noles.  see 
Bullolln  MM  912. 


STANDING  WAVE  RATIO  METER  AND  HIGH  GAIN  AUDIO  AMPLIFIER 


Model  TAA-16 


A»k  lor  your  FREE  copy  ol 
our  Rrochuro  illufttrattnq  and 
dotcribinq  all  Rrownlnq  Prod 


•  Standtnq  wav*  voltaqo  rotio*  aro  road  diroctly 
on  th«  panol  motor  ol  this  oontitivo  accurato 
moaturinq  intlrximent. 

•  Froquoncy  ranqo  300  to  S.OOO  cyclot  por  tocond. 

•  Two  input  channoU  with  ooparato  qain  control 
lor  oach. 

•  '  Wtdo  band  tontitiviry  ISl  mtcrovolu  lull  ocalo. 

•  ‘  Solocttvo  tentitivity  10  microvolts  lull  scale. 

•  Bolomotor  crystal  switch  adjusts  Input  circuit 
to  siqnal  source. 

Write  tor  Bullotm  MA  912  containinq  lull  details 

ol  this  usolul  instrumooi.  • 


/n  Conado  address  Moos 
uromont  Enqinoortnq  Ltd^ 
Arnpttor.  Ontario. 

(xpoivr  SALfs 

f  PLAZA 

Km  14J2  N#«  VofS  20  N  V 


—  the  answer 
to  lower 

manufacturing  costs 


ELECTRIC 
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GENERAL 


•I 

If  you  manufacture  any  of  these  or  similar  products  or 
require  small  amounts  of  d-c  power  in  any  process,  it 
will  pay  you  to  investigate. 

Compared  to  other  methods  of  converting  current, 
metallic  rectifiers  have  lower  initial  costs,  lower  in 
stallation  costs  and  lower  inspection  costs. 

Some  applications  require  copper  oxide,  some  low- 
voltage  selenium,  and  others  high  voltage  selenium. 
Each  type  has  its  own  characteristics,  making  it  a  natu 
ral  for  a  specific  application.  To  fully  meet  your  needs 
General  Electric  makes  all  three  types.  If  you  have  a 
rectifier  problem,  bring  it  to  us.  As  we  make  all  types, 
we  play  no  favorites.  You  can  expect  an  impartial  rec¬ 
ommendation.  Contact  your  nearest  G  E  Apparatus 
Sales  office  or  write  Apparatus  Dept.,  General  Electric 
Company,  Schenectady  5,  Sew  York. 


Metallic  rectifiers  usually  offer  the  lowest  cost  method 
of  converting  ac  to  dc  for  many  common  applications. 
The  list  below  shows  a  few  of  the  cases  where  this  has 
proven  to  be  true.  Look  over  this  list;  it  may  show  you 
where  you  are  missing  an  opptirt unity  for  similar 
savings 


Milling  mochinos 

Roctifior  instrumonts 

Modol  trains 

Rcloyt 

Motion  picturos 

Tologroph 

Photo  flash  powor  supply 

Tolophono 

Plato  voltago  powor  supply 

Tolotypowntors 

Polorixod  rolays 

Tolovision 

Powor  standby 

Tomporaturo  controls 

Powor  pock  to  oporato  mognotic 
chucks 

Powor  pock  to  oporato  mognotic 
soporotors 

Powor  pock  to  oporato  voriobio 
spood  motors 

Toxtilo  mochinos 

Timo  clocks 

Tono  gonorators 

Trockloss  trolloy 

Traffic  control 

Proximity  futos 

Tricklo  chargors 

Radar 

Truck  chorgors 

Radio  tosting 

Voltogo  multipliors 

Radio  tronsmittors 

Voltago  rogulators 

Radio  rocoivors 

Vibrotors 

Railwoy  signalling 

X-Roy  powor  supply 

AC  DC  radio  pow«r  supply 

Acoustic  shunts 

Aircraft  tosting  and  starting 

Aircraft  powor  supply 

Altornotor-roctifior  chargors 

Ampiidyno  circuits 

Annunciators 

Arc  supprossor 

Arc  wolding 

Awtomotivo  roctifiors 

Bottory  chorgors 

Bottory  oliminators 

Boocon  ffoshors 

Boom  transmittors 

Bwrglor  akirms 

Businoss  mochmos 

Calculating  mochinos 

Carbon  arc  lamps 

Carrior  control 

Cathodo  ray  tubos 

Cathodic  protoction 

Coilomotors 

Chomical  tosting 

Circuit  brookor 

Coin  mochinos 

Oiosol  oloctnc  locomotivot 

DC  powor  pocks 

DC  solonoids 

DC  magnots 


Drain  for  static 
Dynamic  spookors 
Eloctro  dooning 
Eloctro  disassociotion 
Eloctro  drainago 
Eloctro  painting 
Eloctro  plating 
Eloctro  procipitation 
Eioctric  hommors 
Eloctric  locomotivos 
Eioctric  music  instrumonts 
Elovotor  brakos 
Elovator  controls 
Escitor  lamps 
Eonco  controls 
Eiotd  oxcitation 
Fitomont  supply 
Firo  alarms 
Firo  control 
Guidod  missiios 
Gun  control 
Hoaring  aids 

High  voltago  powor  supptios 
High  voltago  coblo  tosting 
Iron  lung  motors 
Mognotic  omplifiors 
Mognotic  brokos 
Mognotic  soporotors 


plate  Cc.o»t 


Press  breaks  down  »  but  $2.88 
keeps  editions  rolling 


Pr«(«  broh*  down  al  ri  !■  M  ,  at  t'tui  nf  ••vi-ninK  itiitiim'H  run.  hut  tlibt  imlilLstier 
j!<il  lairta  in  a  hurry  llu'  huiiu'  »  iv  hr  K'’*"  rhi  troa.  mata,  news  phiitoa 

hv  Air  Kx|iri-HH.  An  IH  Ih.  lurtnn  iravi  Uil  r<lMl  nuh-a,  x^aa  ili'livrnii  hy  II  i‘ M. 
ShippinK  I  liarK<‘  1*2. KH.  Morniii);  i  'lilion  iiuhlialuil  aa  u.aiial. 


mm 


Air  laprott  la  thr  laatl  air  ahiiipiiiK  huy 
III  kia  p  any  IniaiiutM  rollinK.  ainci-  liiw 
riiP-a  in>  Itiilr  ihair  (o.ihair  acrxirc  .\n 
awi-ra  vmir  pnihlrina  laaauw  Air  KxprraH 
la  liintt'Ht  anti  m»af  limit  aa  rit 


All  Schodulod  Aitilno  fliKhta  carry  Air 
l•‘.*pn•aa.  So  ahipnii-nta  ht  /t  mix  mu.  All 
Im.-'iiifsa  priitita  from  its  n-Kular  uai‘. 
Iinprovfs  I'liatomiT  ai  r\ iff;  man|ajwer 
or  laiiiipnifnt  ncxi-r  ataiHia  itllf. 


Only  Air  Express  giees  you  all  tlieso  advantages 

World's  fottogt  Khippini;  mstnUx*. 

Spoclol  door*to-door  sorvko  nt  riofxtra  ixiKt. 

Ono-corHor  rosponsiblllty  all  I  la*  \Aay. 

1130  citlot  cliriH  t  l»y  air.  air  rail  to  off  airhra^  otrax*s. 

IxpoHencod  Air  iKprott  ha.s  hamll<xl  over  25  million  Hhipiiuaits. 

4*f  iImuh-  iMU.tntafsvt.  n'Kular  luu*  of  Air  Kxpr»v««  |mvit  It  n  your  biu«t  air 
»litp|iin|{  Imv  l''t»r  fiuit«uit  stilppiiiK  iU'lhm.  pli«»iH*  Air  Kxpnxu*  Division  ICiilway 
I'ltim'w  A|Cs>n«'V.  iNtnnv  l«*w  ixannKnlit y  rattv*  in  I'ttW  l  Invent igat** 


Rotes  include  pick >up  and  delivery  door 
fe  doof  in  oil  prinetpol  towns  and  ciaos 


Railway  Eiprvyy  Agency  ond  the 

^HEDULED  AIRLINES  of  the  U.S. 


•  Ml  electron  art  (continood) 

rtow  into  r,  which  gradually 
charjrea  up  until  it  has  the  aame 
potential  acro.as  it  aa  H,.  At  the  end 
of  the  pulae,  the  cathcale  of  1’,  will 
Ko  more  nejfative.  Due  to  the  diode, 
(\  will  likewise  ko  more  neKative.  aa 
will  the  oscillator  Krid.  The  oscil¬ 
lator  can  thus  lie  ahut  off  even 
thoutfh  the  maximum  (wtential 
acro.'sa  I’,  may  U‘  less  than  the  d-c 
ptitential  on  the  oscillator  jrriil 
while  os.’illatiny. 

n  mx 

With  807  tulM-s  for  1',  and  1', 
usiiiK  pentcKle  and  triisle  con¬ 
nections  res|K>ctively,  about  750 
volts  can  he  develoiH'd  across  1', 
with  an  850-vi)lt  power  supply.  This 
750  volts  will  easily  keep  two  15K 
transmitting  triiMles  cut  off  with 
more  than  10,000  volts  on  their 
plates.  Figure  I  shows  the  varia¬ 
tion  in  voltage  of  the  15F,  jrrids 
during  the  pulse.  The  tubes  started 
oscillatinjr  before  the  jrrid  voltaire 
could  ri.se  to  Kroumi  potential.  On 
oscillating',  the  operating  potential 
was  minus  1,100  volts,  .At  the  end 
of  the  pulse,  r,  drove  sufficiently 
negative  that  it  was  able  to  drive 
the  o.scillator  trrids  negative  enouK'h 
to  stop  o.scillation.  The  jrrid  [loten- 
tial  quickly  returned  to  minus  750 
volts. 

Ihe  riyht-hand  side  of  Fivr.  4 
.show.s  the  oscillator  plate  current 
when  two  10-microsecond  pulses 
spjiccd  by  10  microseconds  were 
used.  Decreasing  the  inductance  of 
/,,  will  shorten  the  duration  of  the 
hump  on  the  top  of  the  pulse,  but 
will  increase  its  amplitude.  The 
peak  output  power  of  the  trans¬ 
mitter  exceeded  7.5  kw  at  750  me. 

('omfili  tf  I’rarlidil  Cimiit 

Figure  5  shows  the  complete  cir¬ 
cuit  diagram  as  used  on  the  trans- 


FIS.  I— Typical  oiciilator  occillogramt 
obtained  when  circuit  ol  Fig.  3  ia  iu»d 
lor  keying 
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The  HAYDU  Electron  Gun 


Efficient  mass  production  of  today’s  cathode-ray 
picture  tubes  has  been  one  of  the  outstanding 
contributors  to  the  phenomenal  growth  of  this 
new  American  industry.  But  no  amount  of 
production  skill  could  have  made  this  possible 
without  the  precise  standardization  of  tube 
components  such  as  the  gun  mount. 

Haydu  Brothers  has  made  its  contribution 
through  the  manufacture  of  more  than  one  third 
million  electron  guns,  those  all-important  pre¬ 
cision  components  which  are  the  key  to  the 
cathode-ray  picture  tube  —  the  heart  of  the 
television  industry. 

Look  for  the  rugged,  3-pillar  construction,  and 
the  imprint,  "HB",  the  identifying  mark  of 
superior  electron  guns. 

A  few  of  our  mony  sotisfied  customers  include- 
Copehorf-Fornsworfh  Corp.  —  Ft.  Wayne 
Tel-O-Tube  Corp.  —  Paterson 

Thomas  Electronics,  Inc.  —  Passaic 

Notional  Video  Corp.  —  Chicago 


PLAINFIELD  NEW  JERSEY 
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PLASTIC 


THE  ELECTRON  ART 


'’•«»  of 


ploRHe. 


09  <ron» 


specify 

“NOFLAME-COR" 

the  TELEVISION  hookup  wire 


AffROVEO  ir 

UNDERWRITERS 
lAIORATORIES  AT 


Pipyp  liST,  and  tpecifltd  rogwlorly,  by  Uading  manufactwr«r< 
of  folovMon,  F-M,  qwoHty  radio  and  all  oxacting  oloctronic 
ogwlpmont.  For  maxlmam  output  and  minimum  rofocts.  Availablo 
in  all  ilsoo,  toUd  and  ttrandod.  Ovor  200  color  combinaliont. 

P9O0UCTION  ENGINiEiS;  Spocify  ' ‘ NOFLAME -COR" 
for  abaoluto  uniformity  of  diomotor,  pormitting 
doan  (tripping  of  intulotion  without  domogo  .■ 

•a  tho  coppor  conductor . . . 


NO  CONSTANT  RESETTING  OF  BLADES 


'NOFLAME-COR 


*  Flame  Resistant  '*  High  Insulation  Resistance 

*  Heat  Resistant  •  Facilitates  Positive  Soldering 

*  High  Dielectric  •  Easy  Stripping  • 

*  Also  unaffected  by  the  heat  of  impregnation  — 
therefore,  ideal  for  coil  and  transformer  leads 

CIMtldi  Bttt  SRI  SJtXtlfS  ON  IIBVIST 

""madB  by  engirteen  for  engineers*" 


CORNISH  WIRE  COMPANY,  me. 

A..««.  ,  5  y  ^  y  I JJ7  I*-**' 


FIG.  S  -CompUta  circuit  lor  kayinq  an 
otciUalor  uainq  two  ISE  trioda* 

mitter  ju.st  described.  One  sliKht 
chanKe  from  Fik.  3  that  should  be 
mentioned  is  the  addition  of  the 
.'>6-ohm  resistor  between  the  screen 
Krid  of  r,  and  K^ound.  This  was 
done  to  prevent  arcs  at  the  tiiiie 
seal,  where  the  control  jrrid  to 
screen  irrid  spacinir  is  small  on  an 
807.  These  arcs  were  due  to  the 
superposition  of  r-f  voltage  on  the 
large  video  pulses,  probably  due  to 
the  too-long  lead  lengths. 


l)t‘tEM‘lillg  (rullstillll’s  with 

I  ItruMinir  Kch<M*s 

In  order  to  determine  whether  ul¬ 
trasound  might  be  feasible  for 
detection  of  gallstones  and  other 
foreign  bodies  lodged  in  tissues,  the 
Naval  Medical  Research  Institute 
and  the  Mechanics  Division  of 
Naval  Research  l.aboratory  col¬ 
laborated  in  initial  experiments 
in  this  field.  Preliminary  conclus¬ 
ions  are  abstracted  here  from  a 
project  rejvirt  (NM  004  001,  No.  4, 
.lune  16,  1949)  prepared  by  (1.  D. 
Ludwig  of  I'SNR  and  F.  W.  Striith- 
ers  of  NRL. 

The  acoustic  impedance  mis¬ 
match  at  a  tissue-gallstone  inter¬ 
face  was  first  determined,  in  order 
to  give  an  estimate  of  the  percent¬ 
age  of  ultrasonic  energy  reflection 
that  would  be  expected  from  a 
gallstone  in  tissue.  The  reflected 
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Every  Manufacturer  of 


ELECTRONIC  COMPONENTS: 

The  list  of  electronic  components  is  long  but  their 
use  is  essential  in  all  circuits  designed  used  for  either 
commurucations  or  industrial  electronic  equipment. 
They  include  hundreds  that  run  from  ammeters  to 
X-ray  tubes.  Each  one  has  its  own  particular  charac¬ 
teristics  —  and  those  very  characteristics  are  the  de¬ 
termining  factor  in  their  use.  Every  one  of  them  can 
be  sold  through  the  advertising  pages  of  the  guise. 

COMMUNICATIONS  EQUIPMENT: 

This  classification  includes  a  great  many  compo¬ 
nents  as  well  as  complete  equipment.  For  example, 
antennas  to  a  complete  "packaged"  broadcast  sta¬ 
tion.  Their  scope  covers  the  fields  of  navigation,  air 
and  land  transportation,  police,  fire  patrol,  automo¬ 
tive.  aviation,  etc.  Whether  it's  a  monitor,  a  transmit¬ 
ter  or  cooxial  cable  —  it  belongs  in  the  advertising 
pages  of  the  guide. 

INDUSTRIAL  ELECTRONIC  CONTROLS: 

Every  manufacturing  process  —  from  analysis  of 
raw  material  right  through  to  counting,  sorting, 
weighing,  and  packaging  is  a  potential  market  for 
electronic  controls.  One  of  the  greatest  expansion 
possibilities  exists  in  this  market  —  and  manufactur¬ 
ers  will  profit  by  telling  the  story  of  their  industrial 
equipment  in  the  guide. 

ELECTRONIC  ASSEMBLIES: 

These  assemblies  consist  of  pre  designed  and  pre¬ 
fabricated  groups  of  various  components  that  are 
utilized  as  units  in  electronic  equipment.  Some  exam¬ 
ples  are  -  Printed  Circuits,  Potted  Circuits.  Resistor 


Boards,  etc.  A  manufacturer  to  instue  their  use  in  the 
designs  of  present  or  future  equipment  should  beam 
his  product  story  to  design  engineers  —  and  there's 
no  better  place  than  in  the  guide. 

nST  EQUIPMENT: 

The  use  of  instrumentation  for  testing  has  become 
an  essential  part  in  every  industry  —  food,  aeronau¬ 
tical,  textile,  chemical,  automotive  —  wherever  de¬ 
signing.  development,  manufacturing  or  processing 
is  being  done.  The  market  potential  for  test  equip¬ 
ment  is  large  —  the  buyers'  guide  is  the  place  to  tell 
your  test  equipment  story. 


MATERIALS: 


Metals,  minerals,  gases,  plastics,  insulation,  rub¬ 
ber,  silicones  and  literally  hundreds  of  others  play 
an  important  part  in  both  the  manufacture  of  com¬ 
ponents  and  complete  equipment.  And  they  are  not 
selected  haphazardly  —  their  use  is  based  entirely 
on  their  characteristics.  Their  story  belongs  in  the 
GUIDE  —  directed  to  the  engineers  who  are  the  decid* 
ing  factors  in  their  selection.  | 

ALLIED  PRODUCTS: 


The  performance  of  electronic  components  or 
equipment  depiends  to  a  considerable  degree,  on  the 
mechanical  elements  that  enter  into  them.  Springs/ 
flexible  shafting,  panels,  dials,  getters  for  tubes/ 
varnish,  insulation,  etc.,  are  important  when  perform-' 
ance  is  considered.  Engineers  don't  take  chances  — | 
they  specify  what  they  design-in  by  name,  number  i 
and  type.  Manufacturers  can  reach  and  influence' 
those  engineers  —  in  the  guide,  \ 


can  use  the  advertising  pages  of  the  GUIDE  profitably 

FOR  THE  MOST  COMPLETE  COVERAGE -The  circulation  of  the  ELECTRONIC 
BUYERS'  GUIDE  is  the  same  os  the  regular  monthly  issues  of  ELECTRONICS 
(30.050  net  paid  June  1949  ABC  statement^.  That  wide  distribution  assures  a 
manufacturer  of  any  electronic  or  allied  product  the  most  complete  coverage 
obtainable  to  reach  his  prospects  or  customers.  Regardless  of  the  final  use  or 
application  of  his  product  —  in  electronic  manufacturing  or  in  any  industrial  process 
-  he  can  effectively  cover  every  spot  where  a  potential  market  exists. 


AT  THE  MOST  ECONOMICAL  COST— The  actual  cost  of  attempting  to  duplicate 
the  diversified  coverage  of  the  GUIDE  by  another  method  —  direct  mail  or  any  other 
—  would  be  much  greater.  In  addition,  lists  for  such  a  mailing  are  not  available. 
Manufacturers  are  sure  of  cm  interested,  buying  audience  in  the  GUIDE  which  no 
other  media  con  provide.  When  you  count  up  the  costs,  the  GUIDE  is  the  most 
economical  cmd  most  effective  me^um  to  cover  all  potential  markets. 


--7-fo  ELECTRONICS  BUYERS’  GUIDE 

OF  ELECTRONICS  •  A  MiGRAW-HILL  PUBLICATION  •  330  WEST  42nd  STREET.  NEW  YORK  18.  N  Y. 


TO  UNCOVER  NEW  MARKETS  AND  APPLICATIONS -a  manufacturer,  by  using 

the  advertising  pages  of  the  GUIDE  to  tell  the  technical  story  of  what  his  com¬ 
ponents  or  equipment  can  do,  will  keep  on  top  of  new  markets  for  his  products. 
Engineers  develop  new  uses  for  components,  new  applications  for  ecjuipment  in 
their  designs  for  new  products.  They  also  create  a  need  and  a  market  for  new 
types  of  components  by  slightly  varying  characteristics  to  meet  their  new  design 
needs.  Use  the  GUIDE  for  effective  market  research  on  new  applications.. 


FOR  A  FULL  YEAR  S  USE  — The  buyers'  guide  keeps  product  advertising  alive 

for  a  full  year  — ready  to  do  a  selling  job  throughout  the  year.  It  is  on  ormual  issue, 
complete  and  accurate,  the  only  one  used  by  every  segment  of  the  electronic 
industry  — the  book  that  has  become  a  habit  with  everyone  who  has  need  of  elec¬ 
tronic  or  allied  products  information. 


FOR  UNIFORM, 
HIGH  QUALITY 


PRESTO  IS  YOUR  DISC 


THC  ELICTRON  ART 


•■ntrtry  was  found  to  above  the 
minimum  re<iuired  for  detevtion  by 
current  ultrasonic  techniciues  uti- 
lizinjf  the  echo  principle.  From  the 
mea.surement.s  made,  it  was  con- 
clude(i  that  there  is  a  good  pos.sibil- 
ity  of  detecting  gall-stones  and  other 
foreign  bodie.s  lodged  in  tis.sues  by 
the  u.se  of  ultrasound. 

The  characteri.stic  acoustic  im¬ 
pedance  of  both  gallstones  and 
tissues  was  determined.  The  im- 
tK'dance  of  gallstones  ranged  from 
1.3  X  10  to  2.4  y  lO'  gm  cm’  sec, 
while  that  of  tissue  was  approxi¬ 
mately  1.6  X  10  to  1.7  X  10 
gm  cm’  sec. 

The  individual  densities  of  a 
large  number  of  human  gallstones 
repre.senting  the  variou.s*  types  usu¬ 
ally  <K-curring  were  found  to  range 
from  0.82  to  1.10  gm  cm*. 

The  veliK'ity  of  sound  through 
slabs  cut  from  five  ditferent  types 
of  gallstones  was  found  to  range 
between  1,400  and  2,200  meters  per 
second.  A  mean  value  of  1,540 
meters  [M'r  .second  was  measured 
for  living  tissue. 

()l)timum  frecpiency  range  to  in¬ 
sure  suttU'ient  tissue  penetration 
an<l  adeipiate  resolving  power,  for  a 
power  output  similar  to  that  avail¬ 
able  in  ultrasonic  instruments  now 
in  u.se,  was  found  to  be  between  1 
and  2.5  me.  Kreiiuencies  of  the 
order  of  5  me  can  be  used  if  pene¬ 
tration  of  tissues  for  only  a  few 
centimeters  is  needed. 

Human  gallstones  were  placed  in 
muscle  tissue  and  in  the  gall  blatl- 
ders  of  living  dogs.  .After  a  suffic¬ 
ient  lapse  of  time  to  allow  for 
wound  healing,  large  signals  were 
obtained  from  the  implanted  calculi 
when  utilizing  ultrasonic  vil)rations 
operating  on  the  echo  princii)le. 
However,  transient  smaller  signals 
returned  from  this  area  otfer  con¬ 
siderable  difficulty  in  interprefa- 
tiiin. 


Whi  n  \(iu\c  ^lll•lch^■d  \iHir  budg¬ 
et  to  the  limit  to  huv  the  be%t 
equipment  jiid  still  cjii't  hr  sure 
III  unilormlv  good  recordings 


DON'T  TAR(  YOU*  iOUirMfNT  APART 


RECORDING  CORPORATION 


Hone  retle.'ts  a  'arge  part  of  the 
incident  energy  hut  it  is  relatively 
easy  to  eliminate  retiections  from 
hone  hy  directing  the  searching 
probe  so  as  to  avoid  bony  struc¬ 
tures.  In  addition,  the  exact  posi¬ 
tion  of  whiH's  from  bone  can  be  de¬ 
termined  by  calibration  of  the  o.scil- 
lo.scope  relative  to  depth  in  tissues; 
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Single  Truarc  Ring  Slashes  Unit  Cost  44% 
i  ...eliminates  3  operations  and  5  parts 


New  Way 


Redesign  with  one  Waldcs  Truarc  Ring  cuts  cost 
ot  wheel  used  in  Hor-Vey  Rolling  Door  Hardware 
(for  residential  doors)  from  26.1  (  to  14.5<— a 
44  V.  saving  for  Metal  Products  Corporotion, 
Miami.  Use  of  Truarc  cuts  manufacturing  time 
76*/..  Eliminates  5  separate  parts,  3  press  opera¬ 
tions.  And  gives  a  product  that  stands  up  better 
in  use! 

Redesign  with  Truarc  Rings  and  you  too  will 
cut  costs.  Wherever  you  use  machined  shoulders, 
bolts,  screws,  nuts,  cotter  pins,  snap  rings,  there's 
a  Truarc  Ring  that  does  a  better  job  of  holding 
parts  together.  Truarc  Rings  are  precision  engi¬ 
neered.  They  make  assembly  and  disassembly 
quick  and  easy. 

See  what  Truarc  Rings  can  do  toward  cutting 
overall  costs  for  you.  Send  your  blueprints  to 
Waldes  Truarc  engineers  for  individual  attention, 
without  obligation. 

SEND  FOR  NEW  BOOKLET 


Redesign  with  Truarc  self-locking  ring 

1  produces  these  savings: 

saving 

eliminates  drilling  3  rivet  holes  . 

$.0042 

eliminates  riveting  washer 

.0111 

eliminates  punching  washer  . 

.00033 

eliminates  washer,  spacer,  rivets 

.02236 

cuts  cost  of  inserting  bushing  .  . 

.00037 

cuts  cost  of  inspection . 

.0032 

cuts  cost  of  wheel,  bushing,  rivet  . 

.0797 

.12126 

less— cost  of  Truarc  Ring  .... 

.00528 

TOTAL  SAVING  PER  UNIT  44*4  . 

$.11598 

I  WoldM  Kohinoor,  Inc..  47-16  Autlnl  Plocn 
I  tong  Ulond  City  1.  N.  Y. 

I  PUoM  Mnd  Doto  Book  on  Wo!do«  Truarc 

I  Soil  Locking  Ring  Typot. 
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air,  on  the  other  hand,  presents  a 
much  more  difficult  problem.  Since 
the  impedance  mi.smatch  at  a  tis¬ 
sue-air  interface  is  so  larire,  prac¬ 
tically  all  of  the  normally  incident 
energy  will  be  reflected.  Therefore, 
any  viscus  containing  air,  as  for  ex¬ 
ample  the  .stomach,  colon  or  perhaps 
duoilenum,  will  act  as  an  almost 
perfect  reflector.  In  the  human  it 
would  be  imperative  that  all  the  gas 
be  cleared  from  the  gastrointestinal 
tract  for  the  succe.ssful  use  of  an 
ultra.sonic  technique  to  detect  gall- 
.stones.  For  this  reason  detection 
of  gallstones  without  opening  the 
abdomen  might  be  impossible  of 
achievement.  At  present,  various 
procedures  are  used  to  rid  the  bowel 
of  gas  liefore  x-ray  studies.  This 
might  be  possible  for  ultrasonic 
techniques  also. 

The  problem  of  detecting  calculi 
in  the  gall  bladder  has  been  solved 
I  fairly  well  by  u.se  of  x-ray  tech- 
I  niques.  The  main  problem  is  that 
of  deciding  whether  or  not  the  com¬ 
mon  bile  duct  should  be  explored 
at  the  time  of  operation.  Once  the 
abdomen  is  opened  it  should  be  pos¬ 
sible  to  detect  a  stone  in  the  com¬ 
mon  duct  by  exploring  this  region 
with  the  ultrasound  probe,  without 
having  to  open  the  duct. 


FOR  ULTRA-PRECISION 
CATHODE  RAY  TUBES 


Othrr  .l/i/dicdftens 


This  technique  might  be  extended 
to  apply  to  the  detection  and  precise 
localization  of  other  foreign  bodies 
hwlged  in  tissues,  both  before  and 
during  operation  for  removal. 
.Metal  locators  now  used  depend 
upon  the  conducting  properties  of 
the  metal  to  be  located  and  no  in¬ 
strument  is  applicable  to  the  local¬ 
ization  of  nonconducting  foreign 
biHlies. 

Table  1  gives  the  energy  reflec¬ 
tion  coerticient  in  tissue  for  a  num- 
iH'r  of  materials  that  may  be  en¬ 
countered  as  foreign  bo<lies  embed¬ 
ded  in  tissues.  l.jirge  signals  will 
be  returned  from  almost  any  metal, 
wood,  glass  or  plastic  foreign  body 
emln'dded  in  soft  tissues.  For  ex¬ 
ample,  steel  shrapnel  will  reflect 
approximately  86. .5  percent  of  the 
incident  ultrasonic  energy.  Small 
sterilizable  probes  will  permit  in- 
.sertion  into  the  surgical  wound. 
This  should  afford  the  surgeon 
guidance  to  the  foreign  body,  when 


I  performance 
M  (he  finished 
product  requires 

>oMr  need 
in  the  prixJuction 
sijgc  Kahles  scars  of  cx(H-ricnic  in  meeting  the 
ipiijfi.  requirements  ot  ultra  precision  operations  with 
custom  engincering,  has  heli-ed  many  outstanding  manufacturers 
of  c.iiho>ie  ray  lubes  oiH-r.ite  ctticicnily  and  profitably.  This 
Kablc  kiuiw  flow  mav  solve  your  unusual  problem,  i«x).  Kahle 
s|XMalisis  arc  available  tot  consultation,  without  obligation 
Consult  Kohle  On  Any  Requirement  •  Write  For  Complete  New  Cotofog 


Swbnttnicfvr*  T«eb*t 


El*<tr««ii<  Ttfb««  •  Flw*rq>M*«f  Tipb«« 


Olo««  Pr^^iKH 
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A  fieu  leaflet  on  Bias  Type  8YI, 
deicrihin^  its  circuit  possihilitiet 
ii  atailahle.  Tor  your  copji,  iirite 
Dept  l.S  2(i. 
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Presenting... 

^ew  Additions  to  the 


HScJetronh 

SELENIUM  RECTIFIER 

Jamily 


.  (or  Power  and  Bas  Supplies 

television 


MODEL 

NO 

PLATE 

SIZE 

STACK 

THICKNESS 

MSX  INPUT 
VOlTktE 
RMS. 

MAX  PEAK 
INVERSE 
VOlTAfiE 

MAX  D  C 

OUTPUT 

CURRENT 

IMI 

I'sq 

H' 

25 

75 

100  MA 

8Y1 

'i'  sq 

130 

380 

ISMA 

5M4 

rsq 

130 

380 

75  MA 

5M1 

I'sq 

130 

380 

100  MA 

5P1 

i  P.'sq 

’-i' 

130 

380 

150  MA 

6P2 

'  P.'sq 

1''.- 

156 

456 

150  MA 

5R1 

1  U'j'«  IV4' 

130 

380 

200  MA 

501 

1  sq 

U.' 

130 

380 

250  MA 

601 

'  l^T'sq 

i'^' 

156 

456 

250  MA 

602 

1  14' sq 

IH' 

156 

456 

250  MA 

50S1 

l>-i'x2' 

m- 

130 

380 

350  MA 

5S1 

2'sq 

iw* 

130 

380 

500  MA 

6S2 

2"  sq 

IH' 

156 

456 

500  MA 

Shl.h .I  RON  S«li-nium  Rectifier  miniatures  have 
lon)(  been  ssidely  used  with  complete  satisfaction 
by  manufacturers  in  the  Radio,  Television  and  Elec¬ 
tronics  industries  for  receivers  and  other  etjuipment. 

Now  SELE'I'Rt.fN  brings  you  these  two  new 
models  ideally  suitable  in  size  and  rating:  No.  5Sl 
at  500  Mils— No.  8Yl,  the  ''baby"  of  them  all, 
measuring  only  '/z"  sejuare  and  rated  at  15  Mils, 
1 50  volts.  While  these  rectifiers  are  designed  to  meet 
television  needs,  engineers  will  find  many  applica¬ 
tions  for  them  in  other  electronic  circuits.  Other 
bias  type  rectifiers  rated  up  to  250  volts  will  also 
he  available. 


C^f?)  SELETRON  DIVISION 

KAiiio  iii:c  i:i*ioK  <  o>ir  \>Y,  i>c . 

Salts  Deparfmtnl:  2SI  West  19th  St.,  New  York  II,  N.  Y. 
Factory:  84  North  9th  St.,  Brooklyn  II,  N.  Y. 


HOT  ASSIGNMENT 

^o^  tUu  PROGRESSIVE  ^oAieMeA. 


its  removal  is  beinjr  attempted.  At 
present,  one  must  rely  upon  pre¬ 
operative  film.s  and  upon  the  fluoro- 
scope  during  operation  for  removal 
of  nonferrou.s  objects. 

The  pos.sibility  of  detectinK 
tumors  by  use  of  ultrasound  has 
lH*en  considered.  In  most  cases, 
however,  the  density,  elasticity  and 
velocity  of  sound  would  ditfer  but 
slijrhtly  from  that  of  normal  tis.sue. 
In  addition,  tumors  rarely  have 
sharp  martfins.  For  the.se  reasons, 
and  from  conclusions  drawn  from 
preliminary  studies,  detection  of 
tumors  by  the  echo  methiwl  is  not 
a  likely  possibility. 


(CMitimitd) 


Tabic  I — Ultrasonic  Reflection 
Data  for  Obiects  Embedded  in 

Tissue 


KrdiirtiiMi  «tf  PiiIm*  Kim* 
TiiiH'H  for  Slioran 


By  S.  Waiji 


/?fndix  Radio  l)tvia*0H 
Totraon,  Maryland 


The  importance  of  producing  and 
utilizing  short  ri.se-time  pulses 
whose  timing  is  inde{)endent  of  the 
pulse  amplitude  is  widely  recog¬ 
nized,  particularly  in  radar  dis¬ 
tance-measuring  systems  such  as 
>horan.  Timing  errors  may  occur 
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THI  UECTION  AIT 


riG.  1  — Trtqqartnq.tlm*  delay  oi  a 
modulator  biased  to  cut  oti  by  Zr  will 
vary  lor  pulses  oi  dillerent  amplitude 
by  an  amount  dependinq  on  the  lenqih 
ol  the  pulse  rise  times 


\>- 

!i»r*lty 

%  of 

Mat#rtal 

F>i<Tiry 

ym  cm*  metrra/ 

lUtlM-tcd 

are 

tn  TtMBue 

TI«.j.ih- 

1  0«  1,540 

0 

Sterl 

7  8  5.H40 

86.5 

11  1  2  HO 

75.5 

S\mtr 

2  6<2  3  4.SI0 

53  63 

i  (laftK 

2.4-2.9  5  500 

56>64 

\%  imh) 

0  S'0.9  3. soft 

0  oj-m 

hitrlt** 

M6-1  2  2.600 

5  5-S.5 

1  1  05*1  07  2.680 

6.8 

Uakt-Iitr 

I  27-1  6  2.600 

10.2-lS 

Edwin  L.  Wiegond  Company  uses  this  terminal  pin 
on  their  versatile  Chromatox  seamless  blade-type 
immersion  heaters,  which  operate  as  high  as 
750*F.  It  is  one  of  many  special  fasteners  made 
by  Progressive. 

The  design  provides  for  electrical  clearance 
between  the  pin  and  the  metal  heoting  blade 
casing  —  for  secure  fastening  of  the  pin  in  the 
refractory  —  and  for  attoching  electrical  wiring 
connections. 

Progressive  is  equipped  to  hondle  special 
fastener  production  with  speed,  precision  and 
economy.  Do  what  many  leading  manufacturers 
do  -  IF  IT'S  SPECIAL,  see  PROGRESSIVE. 


0Uie^  V^PROGRESSIVE"«^;oWi' 1 


©the  PKOlillKSSIVE 

MAMFlfTI  RIMi  ITMinW 

SO  NORWOOD  ST.,  TORRINGTON,  CONN. 

SAiis  orners  san  fiancisco.  los  amc(ies, 

eOltlAND.  OCTIOIt  fHIlADtlTHIA.  CltVflANO. 
SIAnil,  lOSTON.  SrIACUSt.  ST  lOUIS,  CHICAGO 


J 


A  n-rcnt  iiitf‘iii>ive  itiirvcy  iIiim'Iom'!*  llial  anioii^  tlit*  iiiajtir  tflfvixion 
M>t  iiianiifarturcrH,  more  tlian  75''(  um*  Sylvania  eallioile  ray  IiiIm**! 

Tliii*  iiii|ire)tKive  ohowin^  ii>  a  triliule  to  the  rem'arrh  an<l 
i|iialily  |iro)iiit'tioii  Iri'liniqiie^  emitloyeti  Ity  Sylvania  in 

tlie  iiiakin)!  of  picture  tiilM's  that  are  unmirpaHiM-il. 

If  voii  HiRli  full  infuriiiation  ahuiit  the  entire  Sylvania  line 

of  televiniuii  picture  tulH-o  iiia«ie  hy  the  manufacturer*  of 
highot  quality  ra<Iiu  tiihe*  anil  electronic  equipment,  writi* 
Sylvania  Kle<-tric  I'riHluctK  Inc.,  Dept.  K-2102,  Kmporiuni,  Pa. 


Thr»e  Irnilinfi  fe/eriaion  ael  manufacturem 
u$e  Sylrania  Teferiaion  Picture  Tuber 

Admirol  •  Air  King  *  Andrno  *  And^y  *  Automatic 
Bundix  *  CroUoy  *  D«Wald  *  Emorton  *  Fodo 
Forniworth  *  Gorod  *  Holiicraftun  *  HoHmon 
Mognovox  *  Midwutt  *  Motorolo  *  Notional  *  Olympic 
Pockard'Boll  *  Philco  *  Pilot  *  Ro/thoon-Solmont 
Rogol  *  Scott  *  Suntinnl  *  Silvortono  •  Sporton 
Stromb«rg-Corl»on  •  7*U-King  *  T«U-ton«  *  Tempi* 
Trov  Ur  *  WettingKoufte 


cathode  ray  tubes,  radio  tubes,  electronic  DEVICES;  fLUORESCENT  LAMPS.  FIXTURES.  WIRING  DEVICES.  SIGN  TUBING  LIGHT  BULBS;  PHOTOLAMPS 


SYLMNIA 

ELECTRIC 
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(cowtlfllltd) 


SCOTCH 

Electrical  Tape 
No.  3  y 


wherever  nonlinear  circuit  elements 
cause  the  pulse  to  l)e  limited  or 
clipped.  For  example,  Fijr  1  shows 
two  pulses  havinjf  e<iual  rise  times 
hut  unisjual  amplitudes.  If  .1  is 
applied  to  a  modulator  biased  to 
cutoff  by  A',,  the  plate  current 
pulse  w  ill  start  at  <„  whereas  curve 
If  will  trijfjrer  the  nuslulator  at  t,. 
Thus  a  time  delay  t,  —  t,  is  caused 
by  a  chatiKe  in  pul.se  amplitude. 

The  test  setup  of  Fij;.  2  was  <le- 
vised  to  measure  i)ul.s«  rise  times 
and  stinly  means  of  shortening 


St*»Chi»OSCO*< 


M£Tf  •  f*u»0 


MOOUtATO#  ^tS€  'NPUT 


MOOC^A^ 

OUTPUT 


TP'OCCP 

Output 


Paper  tape  does  double-duty 
these  TV  deflection  coils 


0002 


ADJUST  TO  S  MA 
GAlO  CUPPCNT  IN 

^ULSCO  osc*llatoa- 


IMOOULATOA 
1  INPUT 


S»«0PAN 

TAANSMiTTCR 


FIG.  2  T*tt  tttup  ior  Ti^winq  modulo 
tor  pulto  producod  by  a  shoran  trans- 
minor.  Loakaqo  back  through  modulator 
•nabUt  r  f  puls#  ris#  tlm#  to  b#  studl#d 
tlmultan#ously 


them.  Sylvania  synchro.scope 

havinjr  a  maximum  sweep  speed  of 
.")  inch»>s  |H*r  microsecond  was  con¬ 
nected  to  a  shoran  transmitter  and 
triK'lter  pulses  from  the  scope  were 
fed  to  the  input  of  the  modulator 
throuKh  a  resistance  voltajre 
divider.  The  triy'tfer  voltage  was 
adjusted  to  produce  about  5  ma  of 
Krid  current  in  the  pulsed  oscillator. 
The  resultinjr  pafti'rn  on  the  syn- 
chroscojK*  screen  shows  the  envelope 
of  the  output  [lulse. 

I’ul.se  re|M-tition  rate  was  ad¬ 
justable  up  to  4,<MI(»  per  second,  with 
hiKhest  rates  yMvinjr  the  briirhtest 
trace  on  the  screen.  Sweep  speed 
was  checkeii  by  feeding  a  crystal- 
controlled  :t-nic  unmodulated  car¬ 
rier  into  the  scope  and  count iiiK  the 
numlM-r  of  cycles  that  ajijn-ared.  The 
cross-ruled  transparent  overlay  on 
the  screen  was  then  calibrated  as 
<1.02  ssec  j)er  division.  An  example 
of  the  ob.served  waveform  ap|>ears 
in  Fi^'.  ‘1.  The  delay  in  r-f  buildup 
of  the  modulator  pulse  is  shown 


INSUIATMO  Hl»*  being  »rt-uml  to  TV 
ilrltrctnsi  voWt  with  "SCOTCH"  KIrc 
trii  sl  T»|>r  No  J  Tii|ie  provide,  deiietul 
able  hold  ilowii.  c.tin  iii.ulatioii  More 
than  .to  differeiit  "ScrJTCH  '  Klertiical 
Ta|>e.  are  ready  to  wilvr  aliiioat  any  in 
.ulalnig  problem. 


WIRE  coil  end.  are  quickly  fastened  in 
place  with  "SCOTCH"  Elei'trical  Tajie 
No.  J  One  of  our  Tajir  Engineers  wilt  be 
glad  to  show  how  you  can  save  time  and 
money  with  "SCOTCH"  Electrical  Ta|ies 
on  your  next  ob.  Just  write  Dept.  ES 
today  No  obligation. 


Minnesota  Mining  a  Mfg.  co., 


Cicio  Stissivis  cot.  s..  N  r 

Imlimnlm  CSNACSAN  DUitt  AMASiVtE  ITD,  i.ae>rwa  Omwi. 


T«l«vif  ion 

W,  :  ■  - 

dofloction  yoko  J 

inculotod  with  '’4 

"SCOTCH”  ’ 

Eloctrical  Top*  No.  3 

Top#  oUo 

holds  ^ 

individual  ' 

coiU  In  i  ^  ^ 

k. 

ISO 
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Why  does  DUMONT 
spend  more  money  on 
paper  tubulars? 

Because 
DUMONT  MAKES  ONLY 
THE  Bes# CAPACITORS! 

Yet 

THEY  COST  YOU  NO  MORE 


Tube  impregnated  in  Bakelite  Resin  costs  three  (3)  times 
more  in  labor  and  materials  than  Wax  Coated  tubes, 
commonly  used. 

RESULT . A  MORE  MOISTUREPROOF  TUBE 


DURAMOLO 
TYPE  P6M 
CAP  -  I  MFD 


Plastic  sealed  Ends  cost  two  (21  times  more  in  labor  and 
materials  than  the  commonly  used  wax  ends  seals. 


RESULT ...  .A  MORE  MOISTUREPROOF  END  SEAL  CANNOT  MELT  OUT  OR  PULL  OUT 


Mineral  Oil  impregnated  section  costs  30%  more  than 
commonly  used  wax. 

RESULT.  .A  BEHER  CONDENSER  AT  HIGHER  TEMPERATURES.  LONGER  LIFE  AT  BS^’C 


A  « 


RESUII 


The  pure  tin  foil  used  in  Dumont  Capacitors  costs  four  (4) 
times  more  than  commonly  used  aluminum  foil. 

. A  MORE  POSITIVE  SOLDERED  CONNEOION 


# - 1 

RESULT . 


Hot  tinned  wire  terminals  cost  30%  more  than  commonly 
used  plain  tin  coated  wire. 

. EASIER  SOLDERING  TO  THE  LEADS 


DUMONT . . .  one  of  the  world's  largest  makers  of  small  type  capacitors. 

*TYPE  P6M  .  .Solidly  Molded  Oil  Capacitor . JOO'C 

*TYPE  PC  .  .  .  Solidly  Molded  Ceramic  Tube . ?  1 0*  C 

*TYPE  PCM  .  .  Solidly  Molded  Ceramic  Tube,  miniature  size.  .  .  I  J0“C 
priTTlix.  TYPE  P6  .  .  .Mineral  Oil  Plastic  End  Seal .  85" C 


DUMONT  ELECTRIC  CORP. 


308  DYCKMAN  ST, 
NEW  YORK,  N.  Y. 
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since  there  was  some  r-f  leakage 
back  into  the  mcxlulator. 


Improvement  Attempte 

Among  the  expedients  tried  for 
reducing  rise  time  were:  decreas¬ 
ing  Q  of  tuning  lines;  increasing 
feedback  ratiti  of  oscillator;  use  of 
a  cross-coupling  l(K>p  to  increase  the 
ft^edbatk  lH*tween  grid  and  cathode 
lines;  capacitive  loading  of  grid 
and  cathode  lines;  variation  of  grid 
resistance;  use  of  negative  d-c  grid 
bias  to  preclude  any  p<issibility  of 
damping  incipient  shcK-k  excitation 
(if  any);  attempted  reduction  of 
time  constant  of  wire  from  pulse 
transformer  to  plates  of  the  oscilla¬ 
tor;  attempted  operation  of  oscil- 


PuiSf 

Ou«*''OS 

1 


FIG.  3  -  Initial  wavclorm  obtained  irom 
teat  letup  oi  Flq.  2 

lator  single-«>nded  instead  of  push- 
pull  on  the  supiHjsition  that  the 
moiiulator  pulse  tn'ing  applied  in 
parallel  to  the  two  tiiltes  tended  to 
delay  starting  t)f  push-pull  oscilla¬ 
tions.  It  api>eared  that  the  0.08  to 
0.1  e.sec  ri.se  time  was  not  materially 
affected  by  slight  mislifications  to 
the  transmitter. 

Theoretically,  the  time  constant 
of  a  loaded  oscillator  having  a 
of  .")0  will  lie  e<|ual  to  0.064  Msec 
at  2")li  me.  according  to  the  formula 
Q  */.  To  reduce  this  experi¬ 
mentally  verified  rise  time,  we  must 
decrease  the  (j  or  raise  the  fre- 
ipiency. 

.■\  significant  approach  to  low  Q 
would  involve  a  comparatively  low- 
power  continuou.sly-running  mas¬ 
ter  oscillator  driving  a  pulse-modu¬ 
lated  class-r  final  who.se  tank  cir¬ 
cuit  {.i  might  lie  of  the  order  of  2  or 
;i.  .Another  alternative  would  lie  to 
use  a  pulsed  master  oscillator- 
amplifier  arrangement  where  the 
oscillator  pulses  were  extremely 
long  compared  to  the  duration  of 
the  p-a  keying  This  wiiuld  iiermit 
the  u.se  of  lower  oscillator  average 
power. 

Shock  excitation  of  the  oscillattir 
tuned  circuit  would,  allegedly,  start 


PKo*0  CovtiMV 


the  ideal  material  to  insulate 
elements  of  Television  Antennae 


III  llir  il«*\ i'lopiiit'iil  ol  Icb  i  i^ioii,  l’li«‘iiolitf  li.i-  pl.i%i'fl  d  \itdl  rob* 
as  dll  llloiildtiili:  liidleridl  III  dlilelillde,  I  \  rts  filer-  dlltl  Irdii-lllittillt: 
r<|iiipiiielit .  I  111"  I-  line  to  It-  exi  elleul  i'leelrii  dl  pro|M  rlif»  eollplfil 
Hitli  Its  fd»f  III  iiidi  lulling: .  It-  loll  |Hiiifr  fd<  toi  dt  iiltrd-liij:li  frr- 
ipifiicif-  iiidlif-  It  f«|Ms  idlli  idliidblf  as  trii'i  i-ioii  diiil  radio  iii-iila- 
tKiii.  liri'dii-f  of  It-  liiii  iiioi-tlirr  dlixirptioii.  am  lariatioii  in 
rlistrii'di  pro|tfitir-  i>  iif(;lit;iblf ,  ririi  iilKler  lone  •'\|M>-urc  to  liieh 
liiiiiiiiliti  lifiii'f  It-  Idlin'  III  antfiiiidf  in-iilatioii.  I'lieiiolite,  in 
addition.  I-  lielit  III  wficlit  uitli  rxi'flifiit  nidfinniiie  ipialitie-.  and 
one  of  tin*  -trone*'-t  nidtf'ri.il-  in'r  unit  neiebt  Liionii.  >bf*‘t-.  IIinI-. 


Niilioriii/  I  iieiriff-ii  III//,  uilhoiil  olJicolion.  niiii/  mil  in  em- 

/tloMiiii  I'hvtxJilr.  Niiliiirni/  I  ii/irini»s/  /  i/we  iiin/  /*#>i'f /en  In^iilntion 

III  iiMii  /m'iI  iii/inriliiicf 


WIIMINGTON 
OOkei  in 


DELAWARE 
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Wherever  airplane*  fly  — wherever  live*  depend  an  reliable  communicatian* 
—  youil  find  WILCOX  radia  tran*mitting  and  receiving  equipment.  Fram  the 
Scandinavian  countrie*  to  New  Zealand... from  Portugal  to  Paki*tan,  the  govern¬ 
ment*  of  the  world  *elect  WILCOX  becau*e  of  it*  proven  performance  under  all 
extreme*  of  climate,  temperature,  and  humidity. 

A*  with  many  government*,  WILCOX  it  being  u*ed  by  the  United  State* 
government  in  the  ba*ic  communication  *y*tem*  for  the  Air  Force,  Signal  Corp*, 
and  the  Civil  Aeronautic*  Authority. 

The  government*  of  the  world  hove  *panned  the  globe  with  WILCOX  com- 
municotion*.  From  the  Berlin  Airlift  to  the  Orient... WILCOX  equipment*  carry  the 
met*age*  that  help  keep  freedom  a  viiol  force  in  the  turbulent  affair*  of  the  world. 

M/RITf  TODAY. ..for  complete  information  on  all  type*  of  point-to-point, 
oir-borne,  ground  *tation,  or  *hore-to-*hip  communication*  equipment. 
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THI  IIICTION  ART  (CMiHiiwdi 

DHcilliitions  l)efore  the  feedback  cir¬ 
cuit  itecame  effective.  However,  the 
ri.ne  time  of  the  modulator  pulse 
would  have  to  t>e  artjund  0.002  ».sec. 
This  is  approximately  70  times 
steei>er  than  the  present  mislulator 
pulse. 


(hitfnit  dating 

If  a  suitable  switch  were  in.serted 
in  series  with  the  antenna  it  would 
be  possible  to  delay  the  closinv'  of 
the  circuit  until  the  oscillator  level 
had  risen  to  some  predetermined 
value.  Thus,  at  the  expense  of  losinjf 
the  first  0.1  ssec  of  the  oscillator 
pulse,  an  extremely  steep  pulse 
front  could  Ih*  obtained,  jH'rhaps  in 
the  vicinity  of  0.01-«sec  rise  time. 
If  the  switch  were  similar  to  a  t-r 
tulH"  and  the  breakdown  voltav'e 
made  equal  to  about  0.8  of  the  final 
juil.se  voltajre,  or  560  volts  (assum¬ 
ing  10  kw  |>eak  power  into  50 
ohms),  then  the  pulse  rise  time 
would  be  that  of  the  t-r  jras  ioniza¬ 
tion  time. 

This  concept  was  verified  exisM'i- 
mentally  by  the  very  crude  ex|H‘di- 
elit  of  breakiliK'  the  out|>ut 
connection  at  the  cathisie  line  and 
leaviiiK  an  air  spark  ttap  of  about 
1  d2-in.  lenyrth.  The  observed  scope 
ima^e  had  a  ri.se  time  of  0.01  «.sec 
but  due  to  the  flimsy  nature  of  the 
jrap,  there  was  a  considerable 
amount  of  jitter.  With  a  well- 
desitrned  sealed  jiap.  tojfether  with 
ultraviolet  irradiation,  it  should  be 
possible  to  obtain  a  means  of  jratinfr 
the  outi»ut  pulse  in  a  deiHUidable 
manner.  The  jrap  should  have  ex¬ 
tremely  low  shunt  capacitance,  less 
than  1  “sf,  to  avoid  capacitive  feed- 
through  of  r-f  enerjry.  To  avoid 
placing'  the  >rap  in  series  with  the 
output  line,  conventional  t-r  tech¬ 
niques  employinjr  jraps  at  the  end 
of  parallel  stubs  mijfht  prove  more 
practical. 

The  work  descrila'd  in  this  arti¬ 
cle  was  jM-rformed  while  the  author 
was  employed  by  R( 'A-Victor. 


HNEST  DESIGN  «  BEST  MATERIALS 

StcctriC.., 


v«*r>  hn»t  <»f  thr  miiHir  drvrlopmrnt 
«»( ii\  mtion  iniltMtrv  «n<i  ihr  ••Irt'tnmK* 
of  the  rlrxtriiiit  intfuMlrv,  Cannon  VIukm 
on  the*  |ofi  t  arrMntC  thr  ijiiirk  diaron 
0**1 1  <  lat**«i  r«‘«|Uir«*nt**ntii  iVs  aunp 

of  th«*»r  Cann<»n  Kltstru  haa  priMlui-iKi 

th**  grratrot  vanrty  of  rlr«trn  tonniHUir  t.vtH* 
intMf |^.  attonn  anti  apRN  taU  within  these 
imiiintru’i*  late  enaniple  mhown  alatve  and  fieliiw 


new  '  Senea  enifHMliea  inan>  a>f\an 

ta#e«ma  feature#  1  VihrattonprtMvf  '  Htnmg 
alummnni  alloy  aheii  3  I 'nuetial  ('orroenm  rr»iMt 
an*e  4  High  dielettrlc  qualitie#  with  th«-  nt  w 
rrailient  inaulalor  material  S  Mmature  i»r«Mtf 
Creaaunred  Kadto  ShieUle^l  Minimal  Nolt 
age  drtip  4  K.ai  ellent  in«ulation  reaiataiii  e 

Stantiard  atom  '  AN  I'vite  in»ert»  of 

the  A^  are  niil  mien  hangeable  w-ith  ftandanf 
AS  Sheila  hut  '.Al*  "  (itlinga  will  mate  with 
(RirfVN|MTnding  ,AN  ‘  tt*nnes  tor#  to  Mil,  t‘  So'.  S 


>A  ntr  t<i  Cannon  Hes  tr 
l>iyi#i«<n  of  t  annon  M 
HunilatUlt  St  \ai 
iliati  «<fh«  e«  and  plant 
^  Ttarar  A  Ham 


/irroniiini  Arr  l.,iiin 


A  NFW  hijrh-intensity  electric  arc 
lijrht  one-eighth  as  brijrht  as  the 
sun  was  announced  by  W.  D.  Buck- 
in^'ham  of  Western  I’nion  at  a 
re«-ent  S.Ml’K  meetinjr  in  Holly- 
wcmmI.  The  lijrht  source,  which 
operates  in  the  o|H'n  air  and  not  in 
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•  THE  MEGA  FIX  proTldM  souad  cmd  picture  corner*  on 
•och  of  tho  12  TV  chcmooU.  ChonaoU  ooloctoblo  by  Iroal 
paaol  twitch. 

•  Accuracy  of  picture  carhort  .OIS.  foporotioa  botwoon  pk- 
turo  ond  sound  carriort  43  me  T  SOO  cpo. 

•  MaMimum  carrlor  output  amplitudo  approxinatoly  30.000 
microirollo  on  oU  chanaoU. 

•  Switch^lo  ottonuotor  proTidoo  lOdb  lixod  and  41  db 
▼oriablo  iBOortloa  loot  1  db  atoM.  Contiauotio  otlonuoter 
covoriaq  opproxlmatoly  20  db  oLto  lacludod. 

•  FM  dooiatioa  of  sound  carrlor  to  23  he  obtoiaod  from 
iaiomal  tono.  Dooiotioa  oxcuroion  odjuttablo  by  paaol  con¬ 
trol. 

•  Ficturt  carrlor  fully  modulatod  by  oxtomallr  tuppUod 
ttaadord  oidoo  tiqnol  2  oolt  pooh  to  poak  black  no^otWo 
into  T2  ohms.  Modulation  dopth  odfuitod  by  front  ponol 
control. 

•  AF  output  tapodanct  73  ohms. 

FAICE:  StOO.OO  FOB  Factory 


•  Disployt  rolloctlon  cootficiont  on  ttaadord  oocllloocopo 
ooor  30  me  swoop  aaywhoro  botwoon  10  and  1000  bc. 

•  Utoful  for  ropidly  dooi^lna  brood  band  ontonnat.  tranO' 
lonnors*  TV  front  onds.  Botcnlnq  distrlbutloa  systomt  ond 


lonnors*  TV  front  onds.  Botchino  distrlbutloo  systomt  ond 
Booturlnq  trontalttion  lino  torminotinq  impodoncot. 

*  Booolrot  roflocdon  cootfkioolt  down  to  31  to  300  me  ond 
.1  to  1000  me. 

•  With  ouslliory  tiqnal  qonorator  and  MoqoGhart  (Smith 
Chart)  COB  bo  utod  to  dotormino  photo  of  roflocliai  eooffl- 
cioat  and  componontt  of  tormiaotinq  impodoncot. 

FBICI:  SBfSOOPOB  roctory 

A  VHF  Model  ovoilobis  of  $003. 00  70B  factory  tor  troqooncy 
ronqo  10>330  MC 


THE  MEGA  MATCH  UHF  MODEL 

DISPLAYS  AMOUNT  of  Rcflccttd  Energy  Over  Wide 
Freguency  Range 


DUAL 

MEGA  MARKER  SR. 


NEW  TV  RECEIVER  PRODUCTION  INSTRUMENT 


Cryttol  coatrollod  TV  pkturo  and  sound  RF  morkors  •  •  •  •  Output  lovol  approxi- 
motoly  .1  oolt  .  .  «  •  Sound  morkor  con  bo  switchod  on  or  off  ....  Switchoblo 
tono  modulation  on  sound  morkor  ....  Frico  3330  FOB  Foctery 

^  ~  Frkos  sliqhtly  hiqhor  ouMdo  U.S.A.  ond  Conodo 


ELECTRIC  COMPANY 


14  Maple  Avenue 


Pine  Brook,  N.  J. 


Phone  CAIdwell  6-4000 


THE  MEGA  FIX 


A  12  Channel  Crystal  Cantrollcd  Generator  for 
TV  Receiver  Tests 


COMPLETE  RANDOM  NOISE 
SOURCES  NOW  AVAILABLE: 
1  to  12,500  me 


THE 
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microwave 

MEGA-NODE 


NEW  .  . .  HIGH 
RANGE  NOISE 
SOURCE  FOR 
RESEARCH 
LABORATORIES 


MEGA¬ 
NODE  SR. 


Thit  instrumont  it  inraluablo  tor  tupplyina  random  noito 
tor  tuck  work  at  oxporlmontotion  and  chockinq  TV  Roloy 
Linkt  and  Rodor  Sytlomt.  It  it  a  cuttom  built  unit  Fro- 
Quoncy  ronaoo  lor  ono  BMdol  is  from  1200  to  12,300  me. 
Otbor  modolt  aroiloblo  down  to  2300  me.  Noito  fiqurot 
oroiloblo  up  le  approximakly  10  db.  Other  models  for 
hiqbor  noito  tiqurot.  TorminatloB:  Wove  Guides  RG  40  U, 
43  U.  Sl.u,  32'U.  Standard  connoctorm.  Fewer  supply 

laiomally  roqulotod. 


Writ*  for  spoctftcotiont  ond  prices.  Sfofo  your  porficuJor 
need. 


A  UHF  ond 
MICKO- 
WAVE 
RANDOM 
NOISE 
SOURCE 


•  Employt  o  coaxial  NOito  dioDl  Inprovfdo  rondmn  noito 
oxer  o  Iroquoacy  ronqo  of  100  to  3000  me. 

•  Noito  tiquro  of  tost  circuits  (db  above  idool)  botwoon  0 
and  20  db  can  bo  obtained. 

•  Low  V8WR  at  30  ohm  uabahuicod  output.  Smith  chart 
provided  with  each  sattrumont  mdicatlaq  octuol  amount  of 
mismatch. 

•  Oporatot  with  diode  tomporoturo  limited  ond  hat  roqu¬ 
lotod  filament  supply. 

•  Noito  tiquro  indicated  on  ponol  motor  linear  In  dh. 
FRICE;  30I3.00  F.O.B.  Foctory. 

THE  MEGA  NODE  available  for  use  ot  RANDOM  NOISE 
SOURCE  botwoon  1  ond  220  me.  Writ#  lor  dotoilt. 


with  CONCRETE 

—  lH«  wnoll  ciitra  firU  cost  of 
••ft  tomplef  poyf  off  in  ofsur- 
ancm  of  •fficioflcy  and  dura- 
bility  of  th«  finifhod  (tructur*. 


with  TRACING  CLOTH  .  .  . 

The  small  extra  first  cost  of  Arkwright 
Tracing  Cloth,  over  that  of  tracing 
paper,  repays  many  times  over  in  the 
efficiency  and  durability  of  valuable 
drawings. 

Arkwri^hi  ^ivcs  iMtih  imnK-ili.itc  and  future  advan- 
ia){es.  Ihe  ex|XTi  work  »>f  the  tjrafcsman  i<i  maile 
|X'rnianent.  Your  investment  m  time  anil  money  is 
baikeil  by  sharp,  clean  reproiluctive  quality.  I'mler 
re|XMteil  use  —  or  on  file  for  subsesjuent  neeil  — 
Arkwright  assures  jx-rfect  drawing  performance 
year  after  sear. 

far  eiery  drauing  u  rtrth  keeping  jar  future  use  — 
use  |X‘rmanent  Arkwright  msieail  of  perishable  trac¬ 
ing  pa|x-r.  Send  now  for  generous  samples  anil  prove 
this  su|X‘riority.  .Sold  by  leading  drawing  material 
dealers  every  w  here.  Arkw  right  Finishing  C!ompany. 
Hrov  ideme,  R.  I. 


Th*  Urn  iix  ■••••"•  Mtltv 

Arkwrifln  Trmxin^  Cleths  Imsel 
f  •  CfObw***  f0  tnli  wttKowt 
T.  PnnH  or*  oiwoyt  bKorp  ond  <l*or< 

3.  TroctAQt  n*v*r  diKoior  o*  QO  britfl* 

4.  No  ftwrioc*  O'U.  ftoopt  or  woi*%  to  dry 

5.  No  prnKoUt  or  tttKk  tbt»od» 

6.  M*«Kon«(ol  c»»ar*«  p«>r?sa> 

t(Or>»pO'*rs<v 


ARKWRIGHT 

TRACING  CLOTHS 

AMERICA’S  STANDARD  EOR  OVER  2S  YEARS 


THI  CLCCTtON  ART  {coofmiitd) 

a*Rla».s  bulb,  ia  a  pool  of  molten 
zirconium  metal  which  ia  main¬ 
tained  at  a  temperature  near 
6,500  F. 

The  new  light  .source  ia  extremely 
.stable  in  operation,  producing  a 
uniformly  bright,  sharply  defined 
circular  sfait  of  white  light  of  daz¬ 
zling  brightness.  In  a  l.oOO-watt 
lamp,  o|ierating  at  55  volts  and  18 
amperes  a-c,  the  source  spot  is  two- 
tenth.s  of  an  inch  in  diameter  and 
has  a  maximum  brightness  of  150,- 
000  candles  per  square  inch,  or 


'5' 

r®TT 

<kw 

WHin 

-■L-  r 

W.  D.  Buckingham  •xamlnGt  ntw 
moltGD  lirconlum  arc  lamp  h«  dtTtl' 
op«d.  using  dark  fUtsr.  Intsnsity  is  ons- 
•ighth  that  of  sun 

twenty  times  the  brightness  of  the 
ordinary  tungsten  filament  lamp. 
The  total  light  from  the  new  lamp 
is  2(*,000  lumens. 

()l>eration  of  the  lamp  in  the 
open  air  without  an  enclosing  glass 
bulb  |M‘rmits  a  high  output  of  radi¬ 
ations  in  the  infrared  and  ultra¬ 
violet  regions  of  the  sjiectrum, 
which  are  cut  off  by  the  gla.ss  bulb 
of  most  light  sources.  The  lamp 
makes  the.se  radiations  available 
for  wide  scientific  and  commercial 
applications.  In  an  ultraviolet  mi¬ 
croscope  working  at  2,600  ang¬ 
stroms  the  new  light  gave  twenty 
times  as  much  ultraviolet  energy 
as  a  quartz  mercury  vapor  lamp. 

The  new  lamp  has  a  continuous 
siMHtral  energy  distribution  and  a 
color  temi>erature  which  holds  con¬ 
stant  at  3,600  K.  These  last  two 
characteristics  are  of  particular  im- 
jiortance  in  color  photography.  In 
I6-mm  movie  projectors  it  gives 
four  times  the  screen  brightness  of 
eipiivalent-wattage  tungsten  lamps. 

In  spite  of  operating  in  the  open 
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Floating  Rotor 
Prevents 
Motor  Lag 
or  Slippage 


G«ar  and  Pinion  Atsambly 


Rotor  Shaft 
Assembly 


Patantad  Capillary 
Oiling  Syitam 


Tarminol 

Shaft 

Auambty 


Specially  designed  light-weight  rotor 
virtually  floats  in  a  rotating  magnetic 
field.  Rotor  shaft  rotates  on  a  film  of  oil 
...  no  metal  to  metal  contact  with  its 
bearing.  These  features,  together  with 
capillary  oiling  system,  account  for  the 
fact  that  All  Teleehron  T iming  Motors  Are 
Instantly,  Constantly  Synchronous. 

That  is  why  so  many  designers  con¬ 
cerned  with  split-second  timing  or  control 
of  light-weight  moving  parts  specify 
Teleehron  motors. 

If  you  have  such  a  problem,  why  not 
turn  it  over  to  a  Teleehron  Application 
Kngineer?  Drawing  on  the  experience  that 
makes  all  electric  timing  possible  (virtually 
all  frequency-controlling  master  clocks 
in  power  stations  are  made  by  Teleehron), 
he  can  probably  show  you  how  a  standard 
Teleehron  motor  can  do  your  job,  too. 
Consult  him  early  in  your  planning  for 
big  savings  in  time  and  money.  Use 
handy  coupon  below  for  complete  data. 
TELECHRON  INC.  A  General  Electric 
AlfiLate. 


‘  Soalad  Goor 
Cat*  Atsambly 


T«l«diror>  Typ«  I  Synchronowt  Motor.  For  modfom  duty  purpotot  todi  ot  iwitcho*,  rocording  controHing 
mochontft'm  of>d  ofhor  control  oqvipmont.  Otttor  modoh  with  lowor  or  highor  torquo  for  Kghf  or  hoovy 
duty  opplkotiom. 


Typical  of  Totochron  Typo  H3  light  duty  motor 
opplkotiom  h  thk  60-minuto  timor,  tho  purpoto 
of  which  it  to  oporoto  a  twitch  or  tignol  at  tho 
•nd  of  o  pro  toloctod  poriod. 


Proctkolly  oil  Hmo-ttompt  and  rocerdort 
•mploy  Toltchron  Typo  B  motor*  to  oporoto 
fhotr  timing  mochonitmt.  Obvioutly  o  motor  that 
it  imtontly,conttonHy  tynchronout  it  noodod  for 
tuch  opplkotiom. 


TIIICHION  INC.  1 

40  Union  Street 
Ashland,  Massachusetts 

Pleajie  send  me  information  on  siaes  and  types  of  Teleehron 
Synchronous  Motors.  My  possible  application  is: 

Instruments  D  Communications  Equipment  Q 

Timers  □  Other  i please  fill  in) 

Electric  Appliances  □ 

Cost  Recorders  □ 

Advertising,  Display  Items  □  W 

Juke  Boxes  □  '  | 

Air  Conditioning  &  Heating 

Controls  □  □  Please  send  new  Catalog  ^ 


NAME 


COMPANY 


ADDRESS 


ZONE 


CITY 


ST  .ATE 
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MIA€AM0KE 


air  at  this  extremely  high  temper¬ 
ature,  the  new  lamp  can  be  made 
to  have  a  life  of  several  hundred 
hours  due  to  a  unique  operating 
principle  whereby  the  zirconium 
metal  is  constantly  renewed  and 
reproduced  from  its  own  products 
of  combustion. 


SURVEY  OF  NEW  TECHNIQUES 


Bunk-rate  Tester  is  being  used 
by  Stanford  Research  Institute  in 
connection  with  smog  elimination 
project  sponsored  by  Western  Oil 
and  Gas  Association.  Phototube 


just  under  goggles  detects  blinks  of 
eyelid  as  various  concentrations  of 
contaminants  are  fed  into  mask. 
Output  pulses  of  phototube  are 
counted  and  recorded  electronically. 


1.  hr  Double 

Hank  Fully  Automatic  Miilti- 

Vl'indrr  IS  rminrntly  suitable  for  Iwing  used),  the  total  winding 

the  high-s|>e<Ml  |>r<Mlurtion  of  length  of  the  machine  Iteing  30- 

large  )|iianlities  of  coils  with  or  inches  (Th2  mm. I. 

with«iiit  iiaiwr  interleaving.  „  ,  ... 

'  '  W  ires  from  12  to  .3ti  a.w.g.  can 

he  handled  at  variable  heail- 
stiM-k  s|ieeds  of  between  MM)  and 
2.INM)  r.p.ni.,  the  machine  being 
tilted  with  a  specially  designed 
rapid-4-hange  gear  box  and  a 
variable  speed  totally  enclosed 
motor. 

Ihe  inaehine.  which  incorpo¬ 
rates  the  most  up-to-date  refine- 
meiils  is  supplied  eoniplele  with 
a  s|>eeial  sliding  seat  which  en¬ 
ables  the  o|ierator  to  effect  com¬ 
plete  control  without  undue 
effort. 

catoiogm  UlNtfnrttomt  ## 

fmptng 

A  ^  to  fOttroito^  oiocotrroi  oo  V 

^  ptreOtfOO. 

THE  AUTOMATIC  COIL  WINDER  &  ELECTRICAL  EQUIPMENT  CO..  LTD. 

Wiitd0t  Hovw  •  Douglas  Strsel  •  London  •  S  W.  t  •  tnglond  CwST  alj  C^lT*' 


Composite  iron-Alnicx)  .structures 
for  meter  magnets  are  being  made 
in  England  by  filling  with  iron 
|K>wder  that  portion  of  the  die  call¬ 
ing  for  iron.  The  remainder  of  the 
space  is  filled  with  the  magnet 
powder.  The  spacer  used  to  sep¬ 
arate  the  powders  during  filling  is 
removeii  before  pressing.  Both 
powders  sinter  at  the  same  temper¬ 
ature,  giving  a  continuous  junction 
lietween  the  two  parts  of  the  sint¬ 
ered  compacts.  The  gap  and  locat¬ 
ing  holes  can  readily  be  machined  in 
the  .soft  iron,  with  much  greater 
accuracy  than  with  ca.stings. 


It  will  wind  round,  square  or 
rectangular  coil*  from  1-ineh 
I2i>.4  iiini.i  to  5-inchrs  (127 
inm.)  in  length  and  up  to  I- 
inches  1 102  mill.)  diameter  or 
diagonal.  As  many  as  24  coils 
ran  lie  wound  simiiltaneouslv 
(de|iending  on  the  gauge  of  wire 


Color  ok  stars,  related  to  distance 
from  earth,  is  determined  more  pre¬ 
cisely  at  Lick  Ob.servatory  by  using 
tungsten-filament  lamp,  with  temp¬ 
erature  of  about  2,500  degrees 
absolute  C,  on  an  adjacent  peak; 


lU 
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GLOBAR  Type  BNR  Resistors  Display  Unusual 

TtAOi  MAtK  »  ■  ■  # 

NON  LINEAR  Voltage-Resistance  Characteristics 


Wav*  Form  of  Applivd  Voltop*. 


L'nrctouchcj  photographs  of  oscilloscope  Wav*  ra<m  ol  Catrani  Na< 
screen  above  show  the  effect  obtained  by  Circuit, 

connecting  a  GLOBAR  typ>e  BNR  resistor 

in  scries  w  iih  a  fixed  resistor  across  a  1 1 5  _ 

volt  60  c^cle  supply. 


Typical  successful  applications  of  BNR  Ceramic  Resistors  include; 

^  Oil  burner  ignition  transformers  to  prevent  high  vtiltage 
ti-ed  back  into  line. 

2  Small  motors  to  prevent  arcing  of  governor  contact  points. 

2  Stabtli/ing  rc-ctifier  circuits  by  limiting  peak  voltages. 

^  Voltage  control  circuits  in  electronic  devices. 


Bulletin  GR-2  contains 
useful  engineering;  data 
on  GLOBAR  Type  BNR 
(xramic  Resistors.  Oipics 
will  be  supplied  imme 
diately  upon  request 
Write  Dept.  V-20,  The 
<  arborundum  Company, 
GLt)B.^R  Division, 
Niaftata  halls,  N.  Y 


5  Protection  of  solentiid  valves  in  direct  current  circuits. 


GLOBAR  Ceramic  Resistors 


BY  CARBORUNDUM 


"Curhnrundum"  and  "Giohar"  are  registered  trademarks  uhich  indicate  manufacture  by  The  Cxirhorundum  Company 
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RADIO  CORPORATION  of  AMERICA 

KkKCTmOMIC  COM^OMKMTS  HAmRiSOM.  M.  J. 


lamp  ia  observed  throuKh  telescope 
and  its  exact  place  in  the  spectrum 
is  found,  as  starting;  point  for  es- 
tahlishintr  a  scale  for  real  stars  of 
all  temperatures. 

ItADIOVCTIVT':  rHRO.Mll  M  51  u.sed  as 
a  tracer  in  chromium  plating  at  the 
National  Bureau  of  Standards 
solved  a  lonjr-standinjr  electrochem¬ 
ical  problem  by  provintf  that  the 
chromium  metal  is  dei)osited  from 
the  hexavalent  rather  than  the 
tri valent  state. 

Ct.oiD  DKNSITY,  thickness  and 
heijfht  are  beinjr  measured  with  a 
■sensinjf  element  comprisintr  a  piece 
of  strinjr  saturated  with  a  salt  solu¬ 
tion.  carried  aloft  by  a  meteorolo>f- 
ical  ball(H)n.  The  airborne  etjuip- 
ment  measures  the  resistance  of  the 
string,  which  decrea.ses  with  the 
water  content  of  the  cloud.  A  small 
transmitter  .sends  the  resultinK  in¬ 
formation  to  a  jrround  receiver  and 


Qoud  analyter  ready  (or  trial  ascention 
Irom  roof  ol  GE  building  in  Electronio 
Park.  Syracuse.  N.  Y. 

recorder  120  times  a  minute.  The 
receivintr  antenna  .system,  also  de- 
velo|H‘d  by  CtK  entrineers.  tracks  tht“ 
balloon  automatically  even  on  board 
a  rolliu);  ship,  and  places  direction 
and  heijfht  data  on  the  rworder 
pafH*r.  From  this  record  the  heiijht 
of  a  cloud  at  its  summit  and  base 
can  be  determined.  aloiiK  with  the 
density  of  the  cloud. 


Ch»(k  tktst  hatwti— 


the  RCA  IS-inch  Duo-Cone 

High-Fidelity  Speaker  •  •  • 

a  distinguished  addition  to  RCA’s 
line  of  quality  speakers 


/  frequency  retpense  <0  cps  te  11,000  cp«. 

V  Minimum  crets-eeer  Interference. 

V  Uniterm  directivity  pottern 

Norn  ihrouph  the  rionornirs  of  pro- 
dun  i«  in  K(  A  offers  rquipment  menutaiiurcrs 
e  lorn  prurd  2^  nett  speaker  ol  iiulsundinA 
•iirusiiiel  iH'rtiirnunir,  riiiplo^  injc  the  (enious 
duo-iiinc  prinnplr  4»ri)(ineud  h>  Dr  fl  I. 
OI%«»n,  «b4»rld  rrniimnrd  auilurniy  <»n  e<.ou%- 
tu«,  ol  K(  A  s  lernrd  l*rin«.eion  I  ih«>r4U»rics. 

I  hr  K<  A  1%  drsipnrd  Itir  hroadiAst 

•ution  monifirrs,  puhiu  address  systems,  iiid 
hiph  quetiiy  raduis  end  phomiKtiphs  It  nm- 
vises  t»l  iiiAsielly  nuiuntrd  high-  end  loss - 
Irequrncy  tone  srttioos  end  sour  toils  so 
erreiinrd  ihet  %«»und  pressure  oriKin^ies  Ironi 
the  seme  ioniiet  surteie.  thus  minimt/infc  dis 
toriion  of  the  «Hitput  HeseshA|srs  ei  the  tross- 
oser  Irequeius  of  2t)tKi  isi  les  A  umi|ue  miK* 
nriK  sirustiire  tcrnfeins  e  hndite  netssork 
vkhiih  supplies  equal  Hus  dcnstt>  to  the  air 
Kap  Itir  eat  h  sour  cod.  with  the  total  Hus 
prtisidedhs  e  l-fHiund  Aliiuo  V  magnet  1  hr 
dircilisifs  pattern  tosers  an  aii|{le  ol  60  dc- 
Krris  and  is  approsimatt  Is  uniform  oser  the 
entire  tr««|ueni>  ranks'  sd  -Id  to  I  ^.ooo  tps 

I  he  K<  A  prosidrs  lor  R.MA  stand¬ 

ard  rim  nitmniinK  hut  mas  he  mounted  ss  iih 
the  lonc  edpe  Hush  w  iih  the  lr«>ni  4>l  the  halHe 
lo  tduain  a  uniform  response  Lharaeleristu. 

K<  \  has  a  lompletc  line  of  (|ualits  s|Hakers 
lot  rqutpiiunt  manuliiiurers  .  Alrs|^^rd  to 
KM\  standards  .\  sarirtv  of  standard  PM 


if  Wide  angle  et  rodlotlofi. 

t/  lew  non-llneor  dlstertlon. 

if  Designed  fer  either  rim  er  Honge  meunting. 

type*  IS  asiilahle  ranKinic  Irom  the  miniature 
2*  X  f*  to  the  large  12'  and  hasing  posser* 
handling  tapahihties  from  s  watt  to  25  watts. 
1  here’s  a  type  and  si/e  Itir  every  requirement* 
lor  lull  ilata  on  the  K(  A  515S1  duo-cone 
s|>eaker.  or  other  tspes,  write  or  phone  your 
K(  A  reprcsentatise  or  appluaiion  engineer: 

(laSTI  N«fr.Ma,  N  J.  (MlDWfST)  Chuege  II,  III. 

4IS  S  S*«i  Si  Stf  E.  Illmen  St. 

Mafr.»m  «  MOa  Pliitaliall  4  ITM 

iWfSTI  iM  Aaf«««  13.  (eltf 
47a  S  Sea  Si 
Tna.tv  S441 

or  write  K(  A.  t  ommcriial  Ingineering, 
Niition  H42S.  Harrison.  .N  J. 
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This  may  be  the  solution  to  your 
D.  C.  AMPLIFICATION  problems 


D.C.  AMPLIFIER 


The  Microsen  1).  C.  Amplifier  is  designcil  to  meet  the  need 
for  stable  and  accurate  amplification  that  is  simplf  in  oper¬ 
ation,  compact  to  provide  easy  jxirtability  and  convenient 
general  use,  moderate  in  cost.  The  amplifier  has  many  ap¬ 
plications  in  l>oth  lalxiratory  and  field  work.  Three  differ¬ 
ent  ranges  are  furnished  in  a  single  moilel.  The  Microsen 
Kalance,  an  electro  mechanical  feedback  amplifier,  com¬ 
bines  the  advantages  of  high  torque  to  current  input  ratio 
with  rugged,  shock-resistant  construction.  .Available  rntni- 
elsinclude  Voltage,  Current  and  Potentiometer  Type  .Ampli¬ 
fiers,  DireetCurrentConverters,  Direct  Current  Transform¬ 
ers,  and  Kngineered  Designs  to  meet  special  requirements. 


-a 

TYPICAL  APPLICATIONS  OF  THE 

MICROSEN  D.C.  AMPLIFIER 

Field  of  Moasuremont 

Input  Elcmont 

Output  Instrument 

Application 

Design  Advantages 

Thermomotry 

Thormocoupio 

Rocordor 

Combustion  Rosoorch 

Gas  Turbino  Dovolopmont 
Thormocoupio  Inspoction 
Motoorology 

Distillotion  Procossos 

High  Spood  Rosponso 
Accurocy 

Sonsitivity 

Stability 

Photomotry 

Photo  C«U 

Rocordo 

m 

Polorimotry 

Physiology  of  Rtood 

Fluid  Flow  A  Turbulortco 

Donsity 

Stability 

Sonsitivity 

Rosponsivo 

Accuracy 

Got  Anolysii 

Cotolytk 

Pilamonf 

Thormocoupio 

Rocordor 

Dotocting  Eaplositpo  Mixturo 
E#kioncy  of  Filtors 

MtAtvro  Control 

Sonsitivity 

Stability 

Accuracy 

High  Spood  Rosponso 

Eloctrkol 

Rosiitart 

Rosfttanco 

Eiomonh 

Rocordor 

Rosistor  Inspoction 

Moisturo  Ootoction 

Conductivity  Moosuromonts 

Sonsitivity 

Stability 

Accurocy 

Fosf  Rosponso 

Pironi  Gougo 

Vocuum  Gouging 

Stability 

Tronsiont  Strossos 

Accurocy 

boctronks 

Inductanco 

loniiotion 

Thormionk 

Recorder 

Wovo  Guido  Studios 

Vocuum  Gauging 

Tubo  Dovolopmont 

Sonsitivity 

Stability 

Low  Rosistonco  Input 

boctroiys 

s 

Eloctrolytk 

Colls 

Curront  Shunt 

Rocordor 

Production  Control 

Eloctrolytk  Plating 

Itoctrolytk  Procoss 

holatod  Input 

Stability 

Accurocy 

In  •ocfc  of  tfi*  obovo  opplkottom,  tK«  t*<ord«r  covid  bo  roplocod  witfi 
a  Mttoblo  mtlliammofor  indicolor,  or  Ibo  output  con  bo  vtod  K>  octvot# 
automotic  control  roloyt  or  tignol  dovicos.  Inquirtot  for  modifkotion  witbin 
tbo  w»ofvl  tcopo  of  tbo  Mkroton  D.  C.  Amplifier  oro  invitod.  If  pouibU. 
lucb  inouiriot  should  contain  cempUto  opptkotion  ipocifkotiom. 

liiMICROSEN^i 

ELECTRICAL  INSTRUMENTS  ' 

A  PRom  trr  of 

MANNING,  MAXWEI.L  &  MOORE,  INC. 

STR  ATFORD,  CONNECTICL'  T 

|yk>L«tt  el  or>d  'A-s*r  con'  lndwi»t.ol  Vol«*i.  Aihcfoh' 

XoA«c  ee'vd  Sel«*^  Of'd  Voi<«v  o*  V'ow  ftci*  CTon«»,  ond  lood 

Ord  other  i  'tfn9  tt>«<  Olt  •» 


Monning,  Moiwolf  A  Mooro,  Inc. 

750  East  Moin  Stroot 
Strotford,  Conn. 

Wo  oro  intorostod  in  your  Mkroson  D.  C. 
Amplifior.  Ptuaio  ftond  lh«  bullotin  dotcribing 
th«  instrumont  to  Iho  following  oddrostt 

No  mo  — _ 

Position _  ■  -■  ,, , , 

rampemy  .  _  -  - 

Stroot  —  _  __ 

City _ Stofo _ 
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NEW  rRODUCTS 

trMi  p  124) 

siKn**<l  terminal  e<<uipmfnt  in 
telemeterintf  systems.  It  has  a 
frequency  raiiKe  of  210  to  250  me 
and  feature.^  unusual  sensitivity 
and  .selectivity.  Provision  is  made 
fur  audio  monitorinx  as  well  as  fur 
feeslinx  a  series  of  subcarrier  dis¬ 
criminators. 


NEW  STEVENS  THERMOSTAT 


•  clos*  temperatur*  control 

•  cloan  moko  and  brook 

•  fast  rosponto 


('umpactly  designed  fur  use  in 
communications  equipment,  elec¬ 
tronic  devices  and  apparatus  de¬ 
manding  a  high  degree  of  tempera¬ 
ture  stability.  Stevens  Type  C* 
thermostats  feature  an  electrically 
indefiendent  bi-metal  that  responds 
om/v  to  heat  from  (OHtrolUd  device. 

Typical  temperature  curve  at  left 
shows  how  this  construction  com¬ 
pletely  eliminates  artificial  cycling 
or  life-shortening  "jitters.”  Current 


Itfillll  IVllltHlt* 

Kitkl  -  McCullough,  I.nc  ,  San 
Hruno,  Calif.  Type  4K27.'\  5-125B 
|M*nt()dt‘  features  desixn  innovations 
such  as  a  molded-xla.ss  header,  shell- 
t.V|»e  base,  low-loss  leads,  non-emit- 
tinx  xrids  and  a  Pyruvac  plate. 
Hated  at  125  watts  plate  dis.sipation 
and  desixned  for  vhf  .service,  the 
tulle  is  well  suited  for  television 
service  and  air-navixational  aids, 
as  well  as  for  general  r-f  and  audio 
applicatiun.s. 


jitters. 

,.  I  .  .  j  ..  readily  through  stainless  steel 

1.1  1  I ....  .  or  alloy  contact  spring  .  .  .  does  not 

pass  through  high  resistance  bi¬ 
metal.  Contacts  open  only  when  bi-metal  overcomes 
spring  pressure  and  friction  of  bi-metal  strip  against 
contact  spring  surface — for  a  clean,  positive  break.^ 
Components  are  perma¬ 
nently  rivetevl  to  dimen¬ 
sionally  stable  Alsimag  base 
to  further  insure  against 
erratic  operation.  Heavy- 
duty  silver  contacts  assure  lung  life. 

Standard  and  hermetically  sealed  Stevens  Type  C 
thermostats  are  carefully  pre-calibrated  in  pots  simu¬ 
lating  actual  service  conditions;  spot  life-tests  assure 
quality  control.  Specify  Stevens  Type  C  thermostats 
for  closer  tempet,uure  control — longer  life.  » r»» 


contact  SPBiNO 
Bi-MCT*c  strip  / 


contacts 


(iKNKRAL  F^LKUTRIC  Co  .  Schenec¬ 
tady,  N.  Y.  Type  6Bl'5  miniature 
tulie  is  de.sixned  primarily  for  u.se 
a.s  an  r-f  and  i-f  amplifier  in  tele- 
vi.sion  and  f-m  receivers.  With  a 
plate  voltage  of  250  volts  and  a 


manufacturing  company,  inc. 

MANSFIflD,  OHIO 
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See  m  EiMiit  Ne.  207 
It  tk  IJ.E. 

Raie  EefMeniic  Skew 


:>fl02  CLEVELAND 
high  dielectric  strength 
coil  forms  for  high 
voltage  power  supply 
circuits  of  television 
receivers. 


5r%  CLEVELAND  coil 
forms  with  collars  insure 
high  quality  at  low  cost. 
Specify  that  the  collars 
be  included  and  posi¬ 
tioned  on  the  core  and 
thus  secure  a  snug  fit 
and  an  electrically 
stronger  assembly. 


CLFVELAND 


COSMALITE*  SPIRALLY  laminated  paper  base 
^ -  PHENOLIC  TUBES 


Furnished  in  sizes,  and  with  punching,  notching,  threod- 
ing,  and  grooving  thot  meet  the  customer's  individual 
needs 

"Cleveland"  quality,  prices  and  deliveries  are  responsible 
for  the  universal  satisfaction  and  prestige  of  this  product. 


Ask  obout  our  kindred  products  that  ore  meeting  both 
new  ond  established  needs  in  the  electronic  and  electrical 
fields. 

*  u  s.  P«l.  OH 


^CLEYELAHDCOHTAIMER^ 


BOBBINS  .  .  . 

ore  odditionol  applications  of 
CLEVELAND  phenolic  and 
paper  tubing.  The  Kirby  Com¬ 
pany,  Cleveland,  Ohio,  whose 
samples  are  shown  above,  uses 
CLEVELAND  products  exclu¬ 
sively  in  their  complete  line  of 
rodio,  television  and  other  type 
bobbins 


nXNII  *MO  l*lls  OIIKIt  «  w. 


WM  T  lAtBQN  f IOhTM  tINf.  ft  *1  OACVlUf.  OhTaIiO 
t  1  UMjBlAT.  614  CINTBaI  AvI  IaST  0»*NCI.  N  J 
f  P  PACf  AND  aSSOCiaTIS.  FaImihCTOn  avC 
WrIST  MAtT«OBO.  COHN 


CANADA 

MCrtO^OltTAN 

NfW  tO*« 

MCvv  InOianD 
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Nl*/  P»ODUCTS 


or  THESr  MKROPHONES 


HAS  THE  SUFER-CARDIOID 


REDUCES  FEEDBACK  BY 


screen  voltage  of  150  volts,  the 
transconductance  is  5,700  mi¬ 
cromhos.  It  features  low  input  and 
output  capacitances. 


THE  FAMOUS  "55” 
UNIDYNE  DYNAMIC 


Unidiractienol  Microphon*.  This  HU|)erlative 
dynamic  niirroptw.nc  is  a  Multi-Impedance 
Miiniplione  you  can  liave  either  iliKh,  Me¬ 
dium,  or  Isiv.'  liiifieilHiue  simply  by  turning 
a  switi'li!  Ihs  Muw  It  Ls  a  Sii|M‘r-( 'ardioid,  the 
■'L'nalyne”  kills  Kisslliack  eiu'rgy  by  73%  — 
making  It  possible  to  use  under  the  moat 
ditficult  ai-oiLstic  conditions.  Tlie  "Unidyne” 
IS  pnibably  the  moat  waiely  us«I  microphone 
throughout  tlie  world.  lUs-omniended  for  all 
higheat  quality  general-puriswe  uses. 


l*i>rlui»U>  .Alpha  ('.oiiiilcr 

Ntri.KAR  INSTRI  MKNT  AND  CHKM- 
it'AL  UoRP.,  223  VV.  Krie  St.,  Chicago 
10.  Ill.  Model  2111  portable  alpha 
proportional  counter  is  intended  to 
determine  alpha  activity  on  table 
tops,  hands,  clothing  and  other  po.s- 
sibly  contaminated  locations.  Sev¬ 
eral  tyjies  of  probes  are  available, 
and  a  pushbutton  is  provideii  to 
reset  the  meter  immediately  after 
exposure  to  a  stronjf  alpha  source. 
The  unit  features  a  plup-in  four- 
tula*  circuit. 


Switch 

l«w,M«cliwm  High 


vt 


)«n»i<ivify 

ootentiols- 


at  high  op«fO*'"« 


„lng  poLn'i***  uP  •<» 

,wond.nod.  »olt.g« 

„g  |..t  wilting  i»t«*- 

^tionpUl.  ..MmbW 
.  .l-na  on.  d.n.c“»“ 


3RP.A 


■inth  tub». 


iaciiM.lo, 


‘^•'•11  l.nglh 


*niBp*cf  uid 


Po«.bl.  iittirum.nl». 


SpacUII 


T  coa(tnict.d 


-  -  •  ■  QI  • 


4  DmtalM  IH^ratur*  om 


•horf  loagih. 


fUl  f.c. 


indmtfrlal  rwb«t,  on  rmqiftt. 


For  oscillography  at  its  Lc^,  thejogical  choice  continues  to  be 


I  Years  of  cathode-ray  tube  experience  and 
specialized  research  have  enabled  Du  Mont 
to  offer,  repeatedly,  such  important  devel¬ 
opments  as  these  Types  SXP*  and  3RP-A: 


>s 


NfW  PRODUCTS 


(cntinMR) 


MODEBN  ELECTBONIC  DESIGN  MEANS 

PLUG-IN  UNIT  Construction 


to  30,000  cycles  and  is  desiKned 
for  unattended  operation  in  the  940 
to  960-mc  band.  Power  output  is 
3  watt.H  with  a  .stability  of  .-s  0.005 
l)ercent.  Rated  power  consumption 
is  500  watts  at  115  volts.  60  cycles. 
Receiver  bandwidth  is  about  0.5  me, 
and  its  freijuency  stability  is 
O.fll  percent. 


Aldmn  Present* 


Components  for  plwg>in,  unit 
construction — oloctricol,  elec¬ 
tronic,  and  mochonicoi 


The  frrrxl  tfi  rrxtdrrri  (Irvign  it  tcittard  * 

•niallrr.  lightrr.  Itrttrr  lorkin|{  rs^uip- 

mrnt  nxMlrrn  tlrtign  demtiidt  - 

•rrvM  ing.  t  hanceuver,  fool*  1 

lirrlormaiMe  To  thr«c  rrtults,  ^ 

rrujrr  «n<1  m(»rr  m/Mlern  tWigfi  roginrert 
•re  turning  to  piud  '  rtr'tfrut  rion 

hatn  rtentriitt  grouped  at  units 
that  plug  in  tilde  in.  lock  in,  and  puU  -~-- 

«njt  eatily 

Up  to  nuia  tlierr  hat  been  no  one  plate  where  componentt  spm  iht  mlly  c/eaigrmd  for 
plug  in.  utut  t  unetrui  t$tm  were  available  To  get  this  type  of  cunttruction  *—  it  hat  been 
rweettary  for  erigirteert  to  design  and  have  partt  cuttoir.  made  or  improvite  with  stand¬ 
ard  rufii|>sinrrttt  in  makethift  arrangementt. 

Mere  at  Ahten't  we  are  designing  and  nianufat  taring  components  f<K  plug  m  uruf 
(unafrut  fion  We  are  setting  up  to  work  with  manufaeturers  on  as  many  of  these  prob 
lems  as  |Hissible  Very  frankly.  mu<  b  of  our  work  is  still  in  the  pilot  run  stage  ~  but,  in 
every  mstante  —  laoven  in  use  If  ytm  don’t  see  the  answer  to  your  problems  here  — 
let  us  w«>rk  it  <mt  with  you 


Survey  Meter 

Tiia(T';ri.ab  Inc..  130  Hijfh  St.,  Bos¬ 
ton  10,  .Mass.  The  SU-5  beta- 
Kamma  survey  meter  is  portable, 
iiattery  operated  and  weatherproof, 
and  will  serve  both  as  a  radiation 
dosajfe  rate  meter  and  a  monitoring 
instrument.  Two  sets  of  .scale 
ranges  provide  readings  of  0.02, 
0.2,  2.0  and  20  milliroentgens  per 
hour;  and  100,  1,000,  10,(t00  and 
100,(MM)  counts  i)er  minute.  Meter 
drift  during  operation  is  not  more 
than  an  average  of  0.05  percent  per 
hour.  Battery  life  is  240  hours  for 
continuous  duty  at  70  F. 


At  l«t— 0  bosD  tptcHicalty  dcsigntd 
for  plug-ln  unitt. 

No  mart  brokon  botttt,  bont  pins, 
"shorttd"  circuits. 


cIms*A*  — bwutnv  inctsntlv 
twist  ol  hrtns* 

•  or  s}«cis--An  mstlsr  how 
rschs  or  ss  popsrst*  unit* 
sisntlarct  s4t«« 


Moff  snd  more  rngmeefs  hsve  been  unit- 
uiiig  the  hssic  elements  ol  their  rirruits 
into  romiMH't,  easily  replAceahle  plug  in 
units.  Since  the  conventMMial  octal  and 
tube  socket  bases  have  l>een  the  only 

<  omiKHtent  readily  available,  they  have 

tseen  constantly  plagued  by  the  broken 
lutsaes,  lient  and  “shorted'*  circuits 

<  aused  by  these  bases 

This  suggested  an  entirely  new  ap- 
proa*  h  was  necesaary,  so  we  went  to  wr>^ 
with  some  of  these  engineers  Out  of  this 
work  the  d/clen-rVisninrerchangeable  pfug- 
m  base  was  developesl 

Pins  have  Iteen  made  strong  and  stubby 

—  for  long  rugged  use  The  boat  ts  elimi¬ 
nated  entirely  Slight  lead  of  center  pins 
and  IrK-ating  ruigs  with  marker  in  the 
socket  allow  quick  lining  up  of  plug  tn 
units  Further,  this  base  ts  su|»f4te<t  with 
i  to  1 1  cnntacts-<-in  vaiiable  inn  jwtterns 

—  so  that  even  where  the  same  numt«er  of 
(untarts  ate  used,  the  pm  layout  may  be 
varied  so  only  the  correc-t  unit  will  mount 
in  Its  profier  so>  ket  Pm  patterns  ran  even 
l>r  se  let  ter  I  to  Mhilate  critical  voltages  or 
siguals- 


iKfe  rapwl  rlr*  ult 
rran<«s  «  ompen 
ilignment  Minis 


ing  ‘Trtento  unit 
ing  or  twndma  |>t 


Tiny  F.i<H*troIytics 

.Vkrdvo.X  ('okp..  New  Bedford, 
.Ma.-t.H.,  ha.-*  announced  a  line  of  still 
smaller  electrolytic  capacitors,  the 
Bantam  or  tyt)e  SRK,  espei-ially 
.suite*!  for  hearing  aid.s.  catho<le  by¬ 
pass  applications,  screen  filter  cir- 


•••sB  Cap  Ca#Siva  CBBuoBraBca  •cr«B 

MoM  imnistur*  chassis  haavy  pmg  la  c 
or  detat  hahte  mechanwa-  uAils  »w<  uf 
Assemble  easiW  la  production  hr  po 
%ajv*s  vet  an*  l**oi  or  renn  serst<  es  to  ft 


lU  on  your  a 
omtfrucram. 


Wnf#  /or  rsasr  b<ioA/»r  on  **Coniponanrs  for  Plug  in  (*nif  Consfrucfion’ 
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AUTOMATIC  O  ELECTRIC 


Vi'here  reliable  performance  is  a  prime  requirement,  depend  on 
Automatic  Electric  Hermetically  Sealed  Relays.  "Sealed-in”  controlled 
atm«)sphere  protects  these  relays  from  electrical  or  mechanical  failure 
from  varying  conditions  of  temperature,  dust,  humidity,  acid,  fungus 
or  air  pressure— and  makes  them  completely  tamper-proof. 


they're  better  relays,  too! 

The  Automatic  Electric  Relays  available  in  hermetically  sealed  hous* 
ings  include  the  new,  i>utstanding  (ilass  “B”  .  .  .  the  famous  (dass  “A” 
.  .  .  the  small,  lightweight  (dass  .  .  .  the  tiny,  but  powerful  (ilass 
"S.”  Hermetic  sealing  .  ,  .  highly  favored  by  the  Armed  Forces  . . . 
maintains  all  the  quality  f«>r  which  these  relays  are  famed. 


send  for  circular! 


VC'hen  you  need  hermetically  sealed  relays,  call  in  the  Automatic 
Electric  held  engineer.  .Meanwhile,  for  full  information,  address: 
Automatic  Electric  Sales  (Corporation,  (Chicago  7,  III.  In  (Canada: 
Automatic  Electric  ((Canada)  Ltd.,  Toronto. 


RELAYS 


SWITCHES 
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cuitH,  iM'rsonal  radios  and  similar 
purposes.  Bantams  art*  hermetic¬ 
ally  sealed  and  comply  with  R.MA 
tolerance  requirements,  d-c  leakajre- 
current  limits,  surjre-voltatre  rat- 
injrs  and  oi>eratintr-temperature 
ranjres. 


/raiXALE\ 


Miniature  Tube  Socket 
Prices  Will  Surprise  You 


We  ore  now  producing  7  pm  miniature  tube  sockets  of  MYCALEX 
at  prices  formerly  paid  for  ceramics,  mica-filled  phenolics  and 
general  purpose  bakelite  MYCALEX  is  highly  superior  in  quality 
yet  costs  no  more  than  less  effective  insulating  materials. 
MYCALEX  miniature  tube  sockets  are  produced  of  glass  bonded 
mica  by  infection  molding  It  permits  closer  tolerances,  low 
dielectric  loss  with  high  dielectric  strength,  high  arc  resistance 
and  dimensional  stability  over  wide  humidity  and  temperature 
ranges 


.M.  C.  Mu.i.KK.  1112  Kmer.-oin 
Avf.,  West  Knfrhnvood,  N.  .1.  Model 
H  li^rhtw»•i^rht  multicombination 
meter  was  desifcned  sjiecifically  for 
electrolysis  and  corrosion  investi- 
y'ations  and  cathoilic  protection 
testinjr  in  both  field  and  laboratory. 
It  is  available  with  either  of  two 
sets  of  instruments.  In  one  the 
low-resistance  voltmeter  is  20,00o 
ohms  per  volt ;  in  the  other,  the  low- 
resistance  is  3,(100  and  the  hijrh- 
resistani’e  02.500  ohms  fH^r  volt.  A 
milliammeter-ammeter  is  provided 
with  nine  ranges  from  2  ma  to  20 
amperes.  Voltmeters  may  be  used 
.separately  or  simultaneously  b> 
means  of  a  circuit  selector  switch. 


Above  CompUto  y  p«n  MtCALiX  tocket  Actyol  Utr  f«0 


MYCALEX  min  oture  fube  tockeft  orf  produced  in 
^wo  qualities  to  satisfy  different  economy  require 
ments 


MYCALEX  410  X  tor  applications 
where  general  purpose  bakelite 
was  acceptable  but  with  a  loss 
factor  of  only  one  fourth  of  that 
material.  MYCALEX  410  X  has 
an  insulation  loss  factor  of  083 
(at  1  M  C  V  Prices  compare  with 
lowest  quality  insulating  mote 
rials. 


MYCALEX  410  for  applicotions 
requiring  close  dimensional  toler 
ances  not  possible  in  ceramics  ond 
with  a  much  lower  loss  factor  than 
mica  filled  phcnolics  T!i  s  top 
grade  insulating  agent  has  on  in¬ 
sulation  loss  factor  of  015  (at 
1  M  C  '  It  compares  favorably  in 
price  with  top  grade  mico  filled 
phenolics 


Write  ui  todoy  ond  let  us  quote  you  prices  on  your 
pqrticulor  requirements  We  will  send  you  somples 
ond  complete  doto  sheets  by  return  moil  Our  engi 
neers  ore  at  your  disposal  and  would  be  qlod  to 
consult  with  you  on  your  design  problems 


Visit  the  Mycalcx  exhibit  at  the 
1950  IRE  SHOW,  Booth  82. 

Our  Engineers  will  show  you  the 
many  problems  solved  with  Mycolex. 


Mycalex  Tube  Socket  Corporation 

"Under  Exclusive  License  of  Mycolex  Corporation  ot  America" 
30  Rockefeller  Plozo,  New  York  20,  N  Y. 


■Mki.par  Inc.,  452  Swann  Ave.  AU*.\- 
andria.  Va.  Pictured  iir  electronic 
circuit  ca.-ie  in  .Melpak  IV,  a  ca-itintc 
re.nin  designated  sjiecifically  for  en- 


MYCALEX  CORP.  OF  AAAEMCA’ 


February,  1950  —  ELECTRONICS 


1 


jylt 

hvsao  RNO 


Fouk  hundred  field  correspondents  ferret  out, 
spade  up,  shoot  in  stories  from  all  over  the  world 
of  industry.  Two  hundred  editors,  bristling  with 
Ph.D.’s  and  practical  engineering  and  scientific 
knowledge,  cull  and  correct  and  explain  and  expound. 
That's  McGraw-Hill, 

It  takes  a  huge  staff  like  this  to  keep  abreast  of 
events  and  developments  in  such  a  giant  sphere  as 
American  industry.  And  the  vote  of  thousands  upon 
thousands  of  regular  readers  of  McGraw-Hill 
publications  seems  to  be:  McGraw-Hill  has 
what  it  takes  to  get  the  facts  —  fast 
To  be  well  versed  in  the  latest  developments 
in  your  industry,  be  a  cover-to-cover  McGraw-Hill 
reader.  Editors  and  advertisers  collaborate  to  make 
your  job  easier.  The  advertising  pages  of  all 
^  McGraw-Hill  publications  sire  packed  with  news¬ 
worthy  information  .  .  .  the  latest  news  on  products 
and  services  that  contribute  to  profits. 


Nlw  PtODOCTS 


capsulatintr  subminiature  circuits. 
The  resin  is  recommended  for  audio 
or  vide«i  applications  where  size, 
weight,  temperature,  moisture  or 
rouKh  handlinvr  pose  a  <lesivrn 
probem.  Temj)eraturH  ranire  is 
H.'»  F  (ambient)  to  -  .■?20  F 
( hotspot  I . 


HERE'S  A  COMPACT 
SLOWPOKE 


l)ri\e 

Wl^STtNGHOUSE  KLECTKIC  CORP., 
I’.O.  Box  868,  Fittsburjzh  30.  Fa.  A 
new  fractional  hor.sepower  Mot-0- 
Trol  electronic  adjustable-speed 
drive  i.s  now  available.  This  control 
starts,  stops,  and  controls  the  s|)eeds 
of  li  to  i-horsepower  d-c  motors, 
oj)erated  from  single-pha-se,  50  or 
60-cycle.  220  or  440-volt  power 
sources. 


Designers  ond  manufacturers  concerned  with  the  ex¬ 
cessive  space  requirements  and  high  cost  of  external 
reduction  gearing  will  welcome  this  new  slow  speed 
timing  motor.  The  series  4400  requires  minimum  space 
arsd  provides,  at  comporatively  low  costs,  speeds  from 
6  hours  to  7  days  per  revolution.  The  careful  design, 
expert  engineering  ond  precision  manufacture,  are 
advantages  common  to  all  Haydon  motors. 

I  SUPERIORITY  FEATURES 

DIfiNOAilllTY  Slow  450  rpm  ro*or  tpood  moons  low 
rodwction  goofing  ond  fowor  fost  whooli.  pro* 
vtdmg  qufotof  oporotion  ond  iongor  ll^o. 

IMAIL  SIZI  SmoHost  ovoiloblo  of  fbii  typo 
TOTAL  INCIOSURE  A  boiic  footwro  of  sound  dosign 
CONTROILEO  lUMiCATION  Soporoto  rotor  and  rodwction 
gooring  lubr«oting  lystoms  pormit  soloction  of 
bost  motkods  and  Iwbriconts,  control  circwlo* 
tion.  inswro  ogomit  lookogo 

O^IIATINO  POSITION  Oporotos  continuously  in  ony 
position 

SIMPLE.  SECURE  ASSEMBLY  Entiro  foco  of  motor  con  bo 
supportod  socuroly  ogoinst  mounting  lurfoco. 
Motor  loods  stondord  for  quick,  moRponsivo 
wiring 

STANDARD  INTERCHANGEABLE  DESIGNS  Spood  from  300  ■ 
rpm  to  1  rovolution  por  wook  «n  only  3  intor-  | 
ckongooblo  motor  sorios 

Tor  compUto  dosign  otsd  onginooring  spociBcotsons,  writ#  J  | 

for  cotolof  Timing  Motors  No  333  Timors  No  333  K 

Clock  Mou#monts  No  334.  Yours  witkout  obligotion. 


2426  ELM  STREET 


^la^iiflir  Ta|>«>  RtT«»rtl«T 

.Ampi.ikier  Corp.  of  .America,  3;»8 
Broadway.  New  A'ork  13.  N. 
.Model  810-I)V  conliriuou.s-play 
Twin-Trax  mairnetic  tape  recorder 


TORRINGTON,  CONNECTICUT 


GENERAL  TIME 
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eliminates  the  usual  oontinuous 
tape  loop.  Half  the  me.ssatre  is  re¬ 
corded  on  one  sound  track  in 
forward  tape  travel,  and  the  other 
half  on  the  second  sound  track  in 
rever.se  tape  travel.  Special  .sole¬ 
noids  reverse  the  direction  in  * 
.second.  Fretiuency  respon.se  is  5<> 
to  9,0<M)  cycles  at  7i  in.  per  second 
tatR>  speed. 


.\irrrafl  .Amplifier 

.Manning,  Maxwkll  &  .Moore. 
Inc.,  BridKe|M)rt,  Conn.  Type  140- 
AHl  Microsen  amplifier  for  air¬ 
craft  is  desiRned  to  o|>erate  with 
26.5  volts  d-c  power  supply.  A  bi¬ 
polar  output  of  3.0  ma  d-c  is  ob¬ 
tainable  in  each  of  five  fixed  ranRCs, 
correspondinit  to  input  signal  volt- 
aKes  of  75,  150,  187.5.  250  and  750 
mv.  A  sixth  variable  ranjte  permits 
adjustment  of  sensitivity  to  any 
value  l>etween  75  and  750  mv. 


^  iEle-.\ngle  Pielure  Tube 

General  Klectric  Co.,  Syracuse, 
N.  Y.  Type  16GP4  wide-anirle  16- 
inch  metal  television  picture  tube  is 
five  inche.s  shorter  than  conven¬ 
tional  tubes  of  this  size.  The  new 


You  can  always  count  on  Haydon  to  provide 
the  right  motor  for  your  timing  job.  Timing 
Headquarters  offers  a  brood  line  of  efficient, 
economical  timing  motors  and  timers  pro¬ 
duced  by  specialists  who  have  no  other  inter¬ 
est  than  to  provide  the  best  in  timing. 

low  COST  VIRSATIIITY-UOO  SERIIS: 

Specifically  designed  as  a  standard  compo¬ 
nent  for  the  widest  possible  range  of  timing 
applications  with  79  speeds  from  300  rpm  to 
1  revolution  per  4  hours. 

COMRACTNfSS  AND  SlOW  SPEED -4400  SERIES: 

Designed  for  small  size  and  low  cost  in  appli¬ 
cations  requiring  slower  speeds  from  6  hours 
to  7  days  per  revolution. 

HEAVY  DUTY  DEPENOAIIllTY-3100  SERIES: 

For  control  ond  instrument  applications  that 
require  a  heavy  duty  train  and  speeds  from 
1  hour  to  14  days  per  revolution. 

SUPERIORITY  FEATURES 

Slow  (450  rpm)  rotor  speed  makes  for  quiet 
operation  and  long  life.  Unusually  small.  All 
motors  totally  enclosed.  Separate  rotor  and 
reduction  gearing  lubricating  systems  permit 
selection  of  best  methods  and  lubricants, 
control  circulation,  insure  against  leakage. 
Operates  continuously  in  any  position.  Simple 
to  mount,  entire  foce  of  motor  can  be  sup¬ 
ported  securely  against  mounting  surface. 
Standard,  interchangeable  design  in  only  2 
motor  series  with  speed  range  from  300  rpm 
to  1  revolution  in  7  days. 


F«p  complwfw  dwttgn  ond  •n9ino«rin9  D^cilWotionD,  wrifo 
for  <ofolo9  Timin9  Motors  No  32}  — *  limort  No  323 
ww  Clock  Mov«m«nf«  No  324.  Yowr«  witfioot  oWli90tion. 


H  AY  DON  HAYDON  Manufacturing  Co.,  Inc. 


AT  TORRINGTON 


HEADQUARTERS  FOR 

TIMING 


2426  ELM  STREET 
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Custom  Built  Dry  Butteries  Built  to  Exacting 
Industrial  and  Electronic  Requirements 


HEATH  COMPANY 


Civ««  far  indwttf«al.  loborotery,  in«frwmaf>t 

•ad  batt«fi«»  for  avary  pottibla  dry  boffary  raquiramanf. 


If  you  need  a  bottery  thot'T  completely  new,  one  you've  nevet  heord  of, 
or  ihoi't  no  longer  available  through  normal  channels,  call  on  Specialty 
bottery  Compony.  Specialty  supplies  hard-lo-get  botteries 
for  every  purpose,  designs  and  manufoctures  dry  batteries  *■*  , 

to  your  spec^ications.  J 

Send  For  This  Free  Catalog  _  / 


..make  them  faster^ 
better,  at  lower  cost 

with  MASy-FLO 
ond  SIL-TOS 


lAT-O-VAC  COMPANY 


These  two  low-temperature  silver 
brazing  alloys  provide  every  prop¬ 
erty  essential  to  both  current- 
carrying  connections  and  struc¬ 
tural  jornts  in  electrical  work 

High  strength  and  ductility,  high 
electrical  conductivity,  strong  re¬ 
sistance  to  oxidization  ond  cor¬ 
rosion  —  you  get  them  all  when 
you  braze  with  EASY-FLO  and 
SIL-FOS 

And  the  combination  of  low 
working  temperature,  extreme  flu¬ 
idity  and  silver  content  exclusive 
with  both  alloys,  give  you  these 
results  with  substantial  savings  m 
time,  labor  and  cast. 


BULLETINS  12-A  AND  IS 
give  you  full  details.  Write  for 
copies  today. 


NfW  ^aOOUCTS 


»w..  .the  best  lines  for  industry  and 
research  are  all  under  ONE  roof! 


SIMPSON  ELECTRIC 

STANDARD  TRANSFORMER  •  BURGESS  ^ 
CORNELL-DUBILIER  •  A.  B.  DUMONT  •  ERIE 
AMPHENOL  •  HAMMARLUND  •  NATIONAL  COMPANY 
CINCH  JONES  •  JAMES  MILLEN  •  SYLVANIA  •  BUD 
HICKOK  •  IRC  •  OHMITE  •  ATR  •  UTC  •  etc. 


^  Radio  &  Electronics  Corp. 

200  Greenwich  Street,  New  York  7,  N.  Y. 

Coble  Addrett  MIIOIECTRO 


PHONE 


BEekman  3-2980 


tube  features  a  "tilter-Klass”  face 
plate  which  improves  picture  con¬ 
trast  and  clarity  by  reducinir  hala¬ 
tion  and  cutting  down  retlei’tions 
from  surroundir.K  lijrht  sources. 
Overall  lenjrth  is  about  17  J  inches. 


Only  Milo  now  answer*  your  coll  (or  the  tpociolitod 
product*  of  every  outstanding  manufacturer  of  electronic 
ports,  tube*  oitd  equipmer«t-for  all  your 
production,  research  and  industrial  needs. 


STREAMLINED  ONE-SOURCE  PURCHASING 

SAVES  YOU  MONEY,  TIME  AND  EFFORT! 

Only  Milo  gives  you  these  eeclusive  baying  advantagot: 

It  QUICK.  EASY,  SIMPLIFIED  PURCHASING  -  One  constant,  dependable 
source  for  mil  your  procurement.  No  wasteful  hunttng  around.  No  hacardous, 
costly  guessing. 

W  COMPLETE  NEWEST  STOCKS  —  Up  to  specified  quantities,  you  get  the 
identical  price  the  factories  srauld  give  you. 

W  SAME-DAY  SHIPMENT  —  Assures  you  of  fast,  on-time  delivery  —  prevents 
costly  delays. 

W  TECliNICAL  KNOW-HOW  AND  KNOW-WHAT  -  The  up-to-the-mmuta. 
right,  fast  answers  you  need,  by  men  with  decades  of  experience  in  industrial 
electronics  requirements. 

it  PERSONAL  ATTENTION  AND  ADVICE  -  Whether  your  order  is  Urge  or 
small,  Milo's  large  staff  of  Industrial  Salesmen  is  reedy  to  help  you  with  the 
latest  information  and  personal  consultation,  at  your  office  if  you  so  desire. 


^  tike 

Radio  Corp.  oe’  Ame:kica,  Harri.Aon. 
N.  J.  The  2051)1  magnetic  deHeet- 
iiijr  yoke  is  deaijfued  for  use  with 
kine.scopes  having  neck  diameters 
of  liV  in.  and  dellection  angles  up 
to  about  60  deK.  It  has  a  molded 
spool  and  a  molded  iron  core.  The 
start  and  finish  of  each  of  the  four 
coils  are  brought  out  to  terminals 
to  facilitate  circuit  connections. 
This  yoke  should  be  installed  so  that 
the  capped  end  is  toward  the  ba.se 
of  the  kinescope. 


Tkt  Ntwitt  Pre^Rcts  •!  tkt  Btst  MoRifactHrtrs  art  always  at  MILO 

Hsrs  ors  /utf  o  handful  of  ths  lotsst  producti  of  moior  inlmtmU  re  you  now  ovoiloblo 
from  Milo's  grsot  worshouss  of  compists  stocEs; 

AMPEREX'New  incxpenuve  Geiger  tubet,  types  75N  and  75NB,  priced  at  $10.00  each. 
New  type  PL- 105  mercury  vepor  thyretron  tube  * 

ALLEN  B  DUMONT  LABORATORIES  New  oarillofcopet,  supereeding  the  Umoua  208a 
Type  304.  $285  00  each  Type  304H.  $307  50  each 

ERIE*  —  New  button-ttyle  capacitort,  GP  ceramicont,  tubular  tnmmere,  ceramicon 
tnmmere.  etc. 

IRC*-New  type  DCH  and  DCF  preciwon  retiktori  BTS,  BTA,  BT3  and  BW  reetetori,  in 
all  tolerance*  and  value*.  New  CLA  and  CL-1  inuilatcd  choke*,  readily  identihed  with  RMA 
color  coding  in  microhenries 

SOLA  ELECTRIC*  Constant  voltage  translormer*. 

SYLVANIA*- All  types  of  germanium  crystals,  new  glow  modulators,  gas  pressure  tubes. 
TR  and  ATR  tubes,  strobotrons,  thyratrons,  flash  tubes. 

TUNG-SOL  New  type  5687  nuniatuie  twin  tnode  tube.  $7.25  each. 

ALLEN  BRADLEY  *  -Potentiometers,  and  £B.  GB.  HB  resistors  in  all  tolerances  and  values. 

and  fifwafur*  on  ih»m  prudwra  #s4N<*61»  om  on  fom  IftarSaad 


To  get  it  right,  to  get  it  fast,  to  get  it  at  the  factory  price—  Call  Milo's 
INDUSTKIAL  SALCS  DIVISION  today.  Ath  fat  Mr.  lee.  Or  write  on 
"  ~  — ' —  _  -  -  your  letterhead  for  freo  latest  Catalog  t. 


MiTfury  Rfrlilirr 

.National  Klextromcs,  Inc.,  Ge¬ 
neva,  111.,  have  introduced  a  new 
quick-heatinK  6.4-ampere  mercury- 
vapor  rectifier  tulie  for  indu.strial 
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control  and  rectifier  applications. 
Desijrnated  a.s  NI..-635,  it  i.s  avail¬ 
able  either  with  an  indu.strial  or  a 
bracket-t.v|)e  ba.se  and  i.s  designed 
for  interchantreability  with  inert 
jra.s-filled  rectifiers.  Filament  volt- 
aKe  is  2.5  volts;  filament  current,  18 
amps-res;  ps-ak  inverse  voltajre, 
l.OOb  volts. 


THE  VICTOREEN  INSTRUMENT  CO. 
5806  HOUGH  AVENUE  CLEVELAND,  OHIO 


- and  a  complete  line  of  counter  tubes  including 

the  universally  used  lH85,  the  lB67  end  window  mica 
window  tube,  gamma  ray  counters,  and  suh-miniature 
counter  tubes  —  —  —  nt>t  forgetting  Victoreen  hi-meg 
resistors  vacuum  sealed  in  glass,  values  100 — lO.OOO.tXM) 
megohms 

H  rite  for  data  shtels 


Niw  riooucTS 


Mka.si'IU':ment.s  Corp.,  llt>  .Monroe 
St.,  BiHinton,  N.  J.  Minlel  112  uhf 
oscillator  covers  the  300  to  l,000-mc 
ranire.  Frequency  calibration  is 
accurate  to  ^-.0.5  percent.  It  has  a 
maximum  output  voltage,  varying 
with  fretjuency,  between  0.3  volt 
and  2  volts.  Output  voltage  is  not 
calibrated  in  absolute  value,  how¬ 
ever,  an  output  dial  calibrated  in  db 
makes  (lossible  relative  voltage 
measurements. 


\  IlF  (>«‘riiiuniiim  Dirules 


(iENEKAi.  PiiJCtTRic  Co.,  Syracuse, 
X.  Y.  Two  new  germanium  diodes 
designed  for  use  in  present  vhf  tele¬ 
vision  receivers  are  the  1X64  for 
video  detector  circuits,  and  the 
1X65  for  use  as  a  d-c  restorer  in  tv 
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llic  )84l  sub-miniature  corona  regulator  now  in  pro¬ 
duction  is  another  V'ictorcen  component  developed  to 
make  6ne  instrumentation  finer.  Tliis  regulator  supple¬ 
ments  other  specially  designed  electron  tubes  re«]uired  in 
radiation  measurement  and  in  the  broader  field  of  labora¬ 
tory  instruments. 


. . .  Bu  bit  I  n  t  at  u  re 
ELECTRON  TUBES 


I  IIF  OiM'illulor 
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circuits  and  especially  selected  to 
provide  high  back  resistance.  Fea¬ 
tured  are  small  size,  life  rating  of 
lO.OOii  hours  and  hijfh  humidity 
resistance. 


Servo  .Analyzer 

Servo  Corporation  ok  America, 
20-20  Jericho  Turnpike,  New  Hyde 
Park,  N.  Y,  The  new  Servoscope  is 
an  instrument  for  analyzinR,  test- 
inir  synthesizinir  servomechanisms, 
regulators  or  automatic  control  sys¬ 
tems  by  plotting  the  phase  and 
amplitude  respon.se.s  with  respect 
to  various  signal  frequencies.  A 
cathode-ray  oscillo.scope  must  be 
connected  to  the  instrument  shown. 
In  measuring  d-c  servomechanisms, 
either  sinu.soids  or  .square  waves 
are  available  l)et\veen  0.1  and  20 
cps. 


here's  your 
one-stop  source 
for  fastening  service 


SloUtJ  or  PhiUips  htjd 
mjihine  itreui,  uood  urtwi, 
iloit  holts,  tapptnn  screws, 
special  heojej  products;  nuts, 
rtpels,  chaplets,  uire  forms, 
screw  machine  products  ,  .  . 
in  steel,  slainleis  steel, 
copper,  hrast,  bronze,  eierdur, 
nukel.  Ktchel  stlitr,  monel, 
aluminum  .  .  . 


THE  BLAKE  &  JOHNSON  COMPANY,  WATERVILLE  48,  CONN 


Kr«'onl  4  A»iii|>«‘ii><ilor 

PlCKffilNG  AND  Co.,  309  Woods 
Ave.,  Oceanside,  N.  Y.  Model  132K 
record  comi>en.sator  provides  in  its 
six  po.sitions  the  flexibility  re<iuired 
to  e<iualize  for  different  recording 
characteristics,  including  micro- 


Pleaw  \rnd  me  your 
new  caialoK  loniaining 
full  data  on  the  com¬ 
plete  line  of  Hlake  & 
johneon  fastenings. 
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CENTRAL  PAPER  COMPANY 

INCORPORATID 


VULCAN 


FLAT  HEATING  UNITS 


HICHIR  WATTAGE  TER  SQUARE  INCH  BECAUSE  OF 
CERAMIC  INSULATION 

1.  S«<iiiU*u 

2.  Slnql*  or  Throo  hoot 

3.  Standard  width*  1".  I'l”.  I**" 

4.  Practlcallr  any  Unqth  up  to  120" 

5.  With  or  without  mountlnq  hole* 

t.  Can  b*  lormod  Into  Band  Hoalor*  ono  ploco 
or  hinqod. 

II  you  hoT*  a  problom  Involvinq  •lirctric  hoalor*  Hat.  carlrldqo. 
tJnm*r*ion.  tubular  or  *poclal  writ*  u*.  W*  Ilk*  problom*. 


VULCAN  ELECTRIC  COMPANY 

DANVERS,  10,  MASS. 


I  ARMATURI  TAPIR 

'  •  I  Strong  Kraft  with  high 
^  dielectric  strength  and  anti- 
corrosion  properties. 

CABII  WRAP 

Flat  or  creped  Kraft;  can  he  water¬ 
proofed  or  made  anti-corrosive  as 
required. 

CORE  RASI  TAPIR 

Controlled  conduaivit)';  free  from 
harmful  chemical  action. 

INSULATION  TAPIR 

High  physical  strength,  high  dielectric 

strength. 

ANTI-RUST  TAPIR 

Treated  to  present  rusting  of  metal 
with  which  It  is  in  contact. 
ANTI-CORROSIVI  TAPIR 
Chemical  properties  carefully  coa- 
trolled  to  assure  neutrality. 


Makers  at  Vulcon  Iloctric  SoMetmo  Tools.  Iloctric  Soldo?  fots.  Iloctric 
Gloo  Oott,  IloctrK  Rrondinq  Irons  and  Iloctric  Hootinf  Units,  includin* 
tko  now  Volcon  TOO  torsos,  tor  ctionfino  ovor  any  hot  wotor  hootor  to 
oloctrtc  oporotlon 


Matorials  for  poHing,  dipping  or  improg- 
noting  oil  typot  of  radio  ccMnpononts  or  oil 
kinds  of  oloclricol  units-  •  Tropicolisod 
fungus  proofing  waxos.  •  Watorproofing 
finishos  for  wiro  iockots.  •  Rubbor  finishos. 
•  Inquirios  and  probloms  invitod  by  our 
onginooring  and  dovtiopmont  laboratorios. 


Centraline  Engineered  Electrical 
Papers  are  designed  especially  to  solve 
ycur  particular  problem.  They  can 
replace  more  expensive  materials,  im¬ 
prove  produa  design,  increase  pro¬ 
duction  and  reduce  manufacturing 
costs.  L'niformity  and  adherence  to 
speciAcationt  is  assured  by  laboratory 
control  from  pulp  to  finished  Electri¬ 
cal  Paper. 

(Consult  a  Central  Paper  Engineer  — 
he  w  ill  be  glad  to  discuss  your  prob¬ 
lem  with  you  and  provide  samples  for 
testing.  No  obligation  of  course. 


ZOPHAR  MILLS,  Inc 


117  26th  STRUT,  BROOKLYN  32,  N.  Y. 
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groove  and  j«tandard  record;*,  do¬ 
mestic  or  foreijrn.  Because  it  uses 
linear  circuit  elements  it  has  no  in¬ 
herent  distortion.  It  can  l>e  con¬ 
nected  to  any  amplifier  havintr  an 
e({ualizin}r  preamplifier. 


2  CHANNEL  VC  SCOPE 

NEW 
Eeatures! 


Ilori/ontal  Oiilpiil 
TraiisforiiMT 

HKNRY  L.  C'ROWl.KY  AM)  Co..  iNC., 
1  Central  Ave.,  West  Oran.ire,  N.  .1. 
The  television  transformer  illus¬ 
trated  has  been  reduced  in  size  and 
cost  by  employinir  a  new  j)owdered- 
iron  core  material  known  as  Croloy 
597.  F’roperly  desitrned  coils  usintr 
this  new  core  material  permit  ojH'r- 
ation  of  16-in.  picture  tul>es  with  a 
single  rectifier  stafre  at  an  ancnle 
voltaye  of  about  11  kv. 


Soiiiiii  I'rolK- 

Como-Tkx  Co..  128  W.  Uike  .<t.. 
Chicajfo  1,  Ill.  .X  ctimpletely  rede¬ 
signed  probe  IcK-alizes  sound  elec¬ 
tronically  <  in  motors,  bearings  and 
like  units)  bringing  it  to  a  f<ical 
point.  The  new  device  brings  out  a 
natural  reproduction  of  sounil  at 
the  source  and  amplification  reveals 


2  SIMULTANEOUS  TRACES 

on  on*  tub*  foe*.  Pormitt  dirocl  comporiton  of  two 
ph*nom*na  —  soporal*  controls  for  position,  intensity,  and 
focus  on  ooch  chonn*!. 

HIGH  GAIN 

d*fl*ction  s*nsitivity  b*tt*r  than  0.036  Vrms/inch.  Fr*- 
qu*ncy  respons*  dc  to  200  kc. 

SINGLE  ENDED  OR  DIFFERENTIAL  INPUT 
S*l*ction  of  •ithor  typo  of  input  con  b*  mod*  through 
terminals  on  the  front  ponel. 

GREATER  SWEEP  RANGE 
Triggered  or  continuous,  2  cps  to  50,000  cps.  Individual 
or  common.  Lass  than  1  micro-second  delay  when  ex¬ 
ternally  triggered. 

CONTINUOUS  DIRECT  CALIBRATION 
0  to  100  volts.  Read  directly  on  panel  voltmeter — no  inter¬ 
polating  or  measuring. 

LIGHT  WEIGHT-PORTABLE 
Weighs  only  65  pounds,  easily  moved.  Takes  up  little 
working  space. 

This  more  adaptable  dual  channel  oscilloscope  is  making 
the  single  channel  scop*  operated  with  an  electronic 
switch  obsolete  in  many  applications,  and  being  profitably 
utilized  in  research,  testing,  design  and  development 
applications  where  on  oscilloscope  hod  never  before 
been  utilized. 

If  you  need  a  four  or  five  channel  scope,  or  a  cothod* 
ray  tub*  contoining  up  to  ten  or  more  electron  guns  for 
special  applications,  you'll  find  us  able  to  help  you.  A 
high-goin  dc  amplifier  and  a  versatile  dc  pre-amplifier  are 
also  available.  Writ*  for  further  details  or  any  assistance 
you  may  desire. 


electronic  tube  corporation 


1041  W  S» 

0l«Mf  N*.  Tw 


4  An  A  Ui  2  mnnuAl  for 
onoprmo«t  null 
TV  r«(wiv«>r 

Mk'l  wmrtnt  KInfiornt# 
tnniM#  «tkM>((n4  ctinrtt 
ikbow  «T>nptoca«.  rauw» 
M)<1  rtirM  for  VI  com¬ 
mon  TV  rf<c<>t«#r  probicma 
HtmpliAM  dlAirnm*. 
drnninini  ftn<t  phtK^KroptM 
rti^rly  IUu«trnt*  etcrr 
Hr  K  Urob.  *•) 
lA.SO 


•fsiaass 


How  for  do 

these  chorocterittict  of 
your  COIL  BASES  affect 
coil  quality? 

Ivtry  en9ifierf  knowt  lK«  ontwer  fft- 
ciiiofi  coft  boies  lio*«  loHf  proved  their 
rclfobility  in  these  ^octers-^  with  lipht 
weight  end  ipoce  Mi*in9  Mode  to  yovr 
speetfKOtiont  el  linest  dielectric  Krolt, 
fith  ^oper.  Cellolose  Acetote  or  combine 
tions  Any  Ien9th  ony  ID  or  OD.  round, 
ovol,  iqirere  recton9ler  Ask  for  new 
Mondrel  list  over  1000  sifes 

Send  for  sompic  ond  LOW  PRICES 
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MtGRAW  HILL  BOOK  CO, 

330  W  43n4  3t.«  N  Y  C.  IB.  N  Y. 

•lefxl  h»  hi«>li(«i  •r>rTr><iM«n'1)n(  to  nttnibs-rc  ro 
-mlMl  Tnr  10  •(*¥«>  •‘t»mkn«tinti  ia  npprornl 

In  1*1  ‘tat*  1  «tl)  rraiii  f»r  h*»>k‘«  1  k^vp.  plot 

f<ir  tivliswry.  4n<1  rWum  un«r%i<tM)  h(w>k<«l 
pi>«U'A' f  '>Sw  par  for  •Irihary  if  you  romit  «itii 
'b  «  «Atii«  rotiim  pruilfr*  l 


SEE  THEM  10  DAYS  FREE 


For  Commercial  and  Broadcaat 
Applicahoiu  whara  high  voltage 
and  high  currant  condihona  prevail, 
there  it  no  happier  choice  oi  vari¬ 
able  conriantert  than  lOHNSON. 

The  new  aluminum  die  catl  platea 
have  a  heavy  beaded  round  outer 
edge  that  increataa  the  voltage  break¬ 
down  and  reducea  corona  aliect. 


The  cast  aluminum  end  frame, 
with  rounded  edges,  further  reduces 
corona  effect,  provides  longer  creep- 
age  paths  and  lighter  weight. 

Shielded  contact  spring  eliminates 
dust  accumulahon,  provides  large 
contact  area  L-4  Steatite  intulahon, 
nickel  plated  hardware. 


SPECmCATlONS 

TTf*  BC  -SINaLI  SlcnOM  TTPI  BCD-DUAL  SICTIOM 

Ttp«  Mtn  No  Ttp*  Utn  Mai.  No. 

No  Cap  Cap.  PlatM  No  Cap.  Cap  PlatM 

A3BCun  23  6  1  6  90BCD140  21  S8  12 

ISlBCla)  46  160  16  ia0BC0140  34  97  22 

34)BC140  70  S.M  36  20OBCO 140  52  196  42 

5JBCI60  25  56  7  50BCDI60  22  53  14 

I01BCI63  40  107  13  7SBCDI60  28  72  18 

250BCieo  63  243  31  lOOBCDlBO  36  103  26 

258(1' IBO  19  32  4  2aBCDI80  13  31  8 

7SBCieO  37  75  10  5QBCD180  18  51  14 

15OBCia0  57  152  2  1  78BC0180  29  72  20 

Loar  ra.oo  mmmh^rt  o/  rype  A^o.  muHiph»H  bf  lOO  tmdicatw  ppak  voltpg*  6/ooSdowa 
Poa  haitllM  aportBcalioaa  oa  taSorwalloa  wtHs. 


call  for  JOHMSOM 

TYPES  BC  &  BCD  Variable  Condensers 


/  HIGH  yOLTAGE. 
'HIGH  CURREHT I 


COMMUNICATION  n 

CIRCUIT  \ 

FUNDAMENTALS 

1.  thf*  pbjkitw  of  c.r«wlt 

fltAkmu.  lAi'luilffi#  *n<itnm  tub«w. 

kad  pnoHCitb  tte  fitotikOMntAU  nt 

a  c  wmI  d'C  drcuiu.  Firm  dlk- 
>*uMWi  elrrutt  nonwanu.  tbvn  umb 
them  in  •  irrauavnt  at  d-c  etr* 
eulu  TrvatB  macbvtum.  Indue 
tniki-o.  t'kpni'iTaniv.  aoil  th*  prlonplM 

of  a  0  circui**  PraaiwfA  ba«tc  tbonry 
dmffripa  ilnuan  equatuma.  and  applim 
tiivm  U)  prartioai  pnibt^au.  By  C  K 
Hautb.  3*3  pafw.  tA.OO. 


coiwi 

{UH« 


INDUSTRIAL  ELECTRONIC 
CONTROL 

3.  Ktplaina  tb«  fundamvnfal*  of  alwtroo  tuba  i>fwr* 
atloft  and  brnr  It  !•  appllM  to  tha  baato  rlrruita 

—  uiwd  in  nuMSmi  1at1u«- 

.  trial  vJwtfonlo  acotrol 

"  rov#r«  tba  TariooB  typn 

^  of  olvrtran  tubooa  fu^- 

^  amvoial  rimilt  cotn- 

pnafiDtB.  bnale  atoetrooic 
Cf  rtrtiviu,  and  other  c«>m- 

f  JRDB|p  plH'ated  rlrrulta  All 

_ ^  "Irlng  diactamk  re- 

4VVf  jnif  draun  to  atfrf«  aiib  d«>« 

AHA  Induauial  EIm 

—  a  ,  troniQ  aymbolk.  Bv 

W  |>.  t’<Kkr«dI  Hwotl 
- vdttlan.  37C  pa<«i. 


ELECTRONICS  MANUAL  FOR 
RADIO  ENGINEERS 

3.  Ilf  tNV  (luuiandlng  arfielra  publlAtMid 

in  Ctactranlra.  ihia  h>Mik  pmvidwi  a  •valth  of 
tadinual  Information  on  tba  dvaigB.  production 
and  UM*  id  alra'tmnic  rqittpmvnl.  In 
rludri  bundrotlji  nf  oirruit  diagram*. 
fomtuia*.  paiivrn*.  analynf*.  equn* 
ttooa.  raMr«. 
ttoo*.  prrsiirtitm*  .  .  . 
ermr%Thing 
for  fin 

gvrtjp  rvfrrvoi's* 
by  and  J 

IB  M.  r 


BASIC  TELEVISION 

PrineipUs  and 
Sarvieing 


PRECISION  PAPER  TUBE  CO. 


E.  F.  JOHNSON  COMPANY 

^  W  A  S I C  A  ,  Ml M  M  . _ 


J 


S«l«ction  of  pur*  nickal 
(•Uctronic  grade)  tubing 


Accural*  production 
procedures 


Cleon,  non-contaminating 
plont  conditions 


Rigid  chemical  and 
metallurgical  controls 


CATHODES  WITH 


Correct  operating  char- 
Freedom 

other  obstructions— 

inside  outside  flllMM||pM 

Less 

issembly, 

The  sire  ringe— .010''  to  .121"  O.D..  OOH"  to  OOS"  wall  is  standard 
production — other  sizes  can  be  produced  to  your  specification  Complete 
cutting  and  embossing  facilities  are  available.  Write  for  full  information. 


I'nivernal  (Iartri<l){<‘ 

Wkbster  Klectric  Co..  Ratine, 
Wisconsin.  The  F'eatheride  type 
A1  universal  cartridjfe  will  fit  al- 
mo.st  all  record  chanjrer  arm.s,  play 
any  combination  of  record  speeds 
and  perform  at  all  speed.s.  Di¬ 
mensions  are  19  32  in.  wide  x  1  in. 
lonK.  TrackinR  pressure  is  7  yrrams. 
Needles  are  held  firmly  in  position 
by  specially  desijrned  friction 
chucks  and  are  easily  replaceil  by 
sliding'  into  |M>sitiiin. 


!N«*h  l)i#*l«Tlrir 

He.nry  L.  Crowlfy  &  Co.,  Inc.,  1 
Central  Ave.,  West  Oransre,  N.  J. 
Crothane,  a  new  dielectric  material, 
is  suitable  as  a  substitute  for  paper 
and  bakelite-impreKnateii  paper 


SUPERIOR  TUBE  COMPANY 

eiecTKONics  division 

2S00  CenNoNtew*  A«*.,  Nerristewe,  fa. 
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I, 


irlliMliii 


for  tfu^io  •  lohoraforf  •  manufatfurtr 


uM  CHRONOMETRIC 


HAVE  YOU  EVER  SEEN 
PERFORMANCE  LIKE  THIS? 


Equipment 


VAIYINC  VOITACI, 


1ft ith  <  hnHxmiririi 
(it>\<rnor  Our 
\i«ff  1ft  at  >our 
ftcrft  itr 


vfrin  f«»r  •'ttMKiiia  pttUf 
«!  hi  'li-rlilnc  ftil  poUm  from 


SPfCiriCATIONS 

’•S.*>  llnf.  :ntm«>ca<l  fth  flrld* 
time  h«>l«!  to  loi^rBi 


rrftniei.  KMA  HirtThmn 
.p«in»N|  in  th^  NMTPB 


TELEVISION 

MONOSCOPE 

SIGNAL 

SOURCE 

Model  PT  102 


A  SariM  rXG:  I  watt  par  wind- 
laq  lack.  Sariaa  FYG.  I  watts. 

A  Flala  whila  or  RMA  color- 
codad  llbraqlast  braldad 
cosartnq. 

A  Sarlas  FXG:  7S0  ohms  max. 
par  wlndlnq  liich.  Sarlas  FYG. 
ISOO. 


•  CftinaA^ltA  VtdM  fLifnftJ 

•  WIda  Band  Vidaa  Amptl- 
1^ef.  a  OB  down  at  lOMC 

•  Dual  ovtduti  for  faodini 
two  75  or  too  linot 

•  BlarA  aoaltivo  or  Blark 
nofativo  output 

•  Bmolutioo  troatar  than 
MW  Mno« 

INPUT  Vorlkal  and  HoH- 
toatal  OrlbUa 


RESISTANCE  BY  THE  YAWt 


Bianktna  Pul«o«. 

OUTPUT.  Cowfobitivo  Vidto 
Btfnal.  \  Volta 
100  nhm  Mno  IIS 
volta  SO  M  rft 
ComaUta  with 
ttihoo  and  InHud* 
Inf  htfh  and  low 


iE  EacluatvBly  Claroototl  n«xlbl« 
Itbro  9laaa  laaulatwd  wlr*  wound  ro- 
•utoro  whb  cholco  ol  lormlnoU. 
Idoal  for  point  to  point  wlfiB9.  AUo 
cia  minkoturo  hootta^  olomoiiU  la 


any  lonqth  dotirod.  Usod  ia  tmaU 
•oldorlnq  Irons,  oloctric  hair  curlort. 
immsrston  hoators.  crystal  •  control 
oTons.  olr.  Nothing  to  char  or  burn. 


9  fERRY  STREET 
NEW  YORK  7,  N  Y. 


tUUtOJTJf  MK  CO .  MK  •  OOVIt.  WW  HUOSHItf  #  In  Canada:  5°- 

ft^OwrrwQt  r  vJ  and  pro»Hhoi 


Ttidvifton  sfiBinsarf  and  consMltontt  to 
ttia  notion's  Breot  tolovision  stottons 
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NtW  PIODUCT5 


(COUtKMd) 


tulies.  Low  electrical  los.*e.-<  make 
it  u!»eful  in  television  front-end  tun¬ 
ers  and  i-f  statres.  It  also  features 
a  low  temj)erature  coeflicient.  De¬ 
pending.'  on  the  jrrade  used,  the 
power  factor  ranves  from  2.8  to  3 
p<“rcent.  and  dielectric  constant 
raiiKe.'  from  2.6  to  3.8. 


IM;  INmer  Supply 

Bkta  Kukctric  Corp.,  1762  Third 
Ave.,  New  York  29,  N,  Y,  Bench- 
type  model  224  power  supply  is  de- 
sijrned  for  breakdown  testinft  of 
hiKh-voltajre  comiKinents.  It  can 
provide  voltajfes  up  to  slightly 
above  4<>-kv  d-c  with  currents  up  to 
200  iia.  The  short-circuit  current 
is  almut  3  ma,  insuring  complete 
safety.  Hijrh  voltajre  is  provided 
by  means  of  rectified  60-cycle  volt- 
atre  and  a  multiplier  circuit. 


SYLVANIA  KLKCTRIC  rROPKTS  Inc., 
oOtl  Fifth  Ave.,  New  York,  N.  Y. 
Five  new  types  of  tulH*s  for  rou"li 
communications  services  are:  the 
OXoWdT  full-wave  rectifiers;  61.6- 
\V(LA  l>eam  power  amplifier;  2SD- 
7\V  double  Ix-am  amplifier.  6.‘sL7\V 
hijrh-mu  duotriode;  and  6S.N7W 


'tou  can  put  your  confidence  in  — 


GENERAL 


ELECTRIC 


C/oiijAj  Oj  ciwtomMlA  JUjV 


Little  lamps  add  new  appeal- 
make  your  product  stand  out! 


Fyes  turn  (o  the  product  with  "lif^hl  appeal”.  Tiny  jewel 
lights  that  flash  a  warning  or  an  Lights  that  say 

"here  I  am”  in  the  dark.  Lights  that  simplify  operation,  add 
novelty  and  give  extra  safety  and  convenience! 

Whether  you’re  making  electronic  equipment  for  indus¬ 
trial  use  or  household  products,  you'll  find  General  Flectric 
miniature  lamps  that  lit  right  into  your  design — give  it  new 
appeal  at  low  cost!  Complete  line  of  types 
and  voltages — filament  or  neon  glow .  And 
you  know  you  can  always  depend  on  (i-F 
lamps  for  quality  and  long  service. 

For  assistance  in  selecting  the  proper 
type,  consult  your  nearest  (i-F  lamp  dis¬ 
trict  oflice.  Or  write  (ieneral  Flectric.  Nela 
Bark,  (develand  12,  Ohio. 


I 


I 


i 


if 


i 


roven 

D  ependable 


'  i  \9iS 


TRANSFORMERS 


for  all  Indutlriol  and  EUcfrontc  Applications.  Opon 
or  castd  Capacities  5VA-50  KVA  Specializing  in 
quality,  service  and  delivery  on  Transformers  and 
Inductors  to  suit  your  particular  requirements.  Special 
units  built  from  standard  parts  at  competitive  prices 
and  deliveries. 

Send  us  detoifs  of  your  specifications 
or  requirements  which  will  have  our 
prompt  ottention. 


W  R  SPITIAL 


HICKSVILLE,  LONG  ISLAND,  N.  Y 
Telephone:  Hicksville  3-2727 


TYPE  AMT  CONDENSERS 

Sturdy  condcAicr  tot  •letters  ond  troniinittcrt 
The  trofiM  IS  citreintly  riQid,  wiHi  motiAting  t««t  o 
pert  et  tlic  end  plotes  Heevy  steetitc  msuletion 

The  solid  olumtfiwm  tie  bor  across  the  top  of  the 
condenser  octs  o«  o  mounting  for  AR-11  series  coils 
in  the  double  stotor  models 

The  double  stotor  models  ore  ovoiloble  m  either 
stondord  end  drive  (D  senes)  or  center-drive  <00 
series)  with  14“  dio.  shoft  eetensron  m  stondord 
copocities 

AR.18  500  WATT  COILS 

Air-wound  corls  designed  to  mount  on  split 

stotor  models  of  Notionol  AMT  condensers  The 
At  tt-C  coils  hove  filed  center  links  ond  require 
the  XI  ll-C  socket  The  At  11-S  coils  ore  designed 
to  occommodote  the  swinging  link  furnished  with  the 
XB  1t-S  socket  Link  winding  of  the  XB  II  S  hos  o 
center  top  which  moy  be  grounded  for  harmonic 
reduction  Plugs  end  )Ocks  ore  silver  ploted  to 
insure  low  contoct  resistonce  Insulotion.  steotitc 
The  sockets  (not  illustroted)  ore  in  length 

Writ#  for  compJefe  free  cotolog 
of  popwfor  Notfonoi  components 


t lilowK  nn  W(*ll  .im  r;ir«‘l«»sr<  handlini; 

MLibjsH  t  jHirtiiblt*  otnnrvtors  to  nunishmt'nt 

HN  lusii  HA  in  the  !*<t*m*  pu  tLinni  aUivi*  Wh«*n  this 
miinv  a|>|mn*ntlv  lorx  cr;n  Li's!  innula- 

Iton  liMisr*  ('ontartH  or  f.ul  cntiri'lv 

Mol»i«s<  (iinsflv  to  tahlr*  4?i  on«*  pitH'i*  NtMprvno  unitn 
MINUS  pliiiCH  ar*‘  JrTk  profit,  SlMtlfr-pront  ami  Ws*ar- 
r«*NiMtant  S|nh  lal  s*onH(  rm  !  ion  ami  n‘sili«‘nt  riiblwr 
mount  int!  of  pinn  ami  spring*  IojiIolI  n<M  ketn  insurt*  4  lon^ 
lifi*  of  |Nisitivr  L’oniJt  t  iimliT  .uImtm*  comlitionH  anil 
M  I N  KS  f  .iinous  W.iit-r  jiiltiin.itU'.illy  protn  l.s  lon- 
iii-«  don't  (rom  nii>i>luri-.  <tirl.  i>il.  olf 

A  uii/i-  iiiri)i\  11/  M.’i'N.  .t/iii/h't  iifii/  ;iin  comhintitions  nrr 
iimi/nWf  f<>  m«vf  thi-  (xtrtuhlr  /xHtfr  nyum'mints  <»/  7'V', 
A'Af.  A.M  or  I' A  Cirrutts  .Vo  .l,-t/.V>.W  .Male  I’tug  and 
So  l\.\  lMiP''J\  I  Female  rt\-ejttai  le  illustrated 
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t 


Cooling. 


medium-mu  duotriode.  Electrical 
characteristics  and  circuit  applica¬ 
tions  are  similar  to  corresponding 
standard  types,  but  physical  struc¬ 
tural  design  has  been  modified  to 
give  maximum  service  under  unus¬ 
ual  shock  and  vibration. 


VARIAN  MICROWAVE  ENGINEERING 


CulhiMlir  l*r<»lertion  I  nit 

INDISTRUL  ELI’XTRONirS  &  TRANS- 
FORMKR  Co.,  1801  E.  Slauson  Ave., 
Los  Angeles  11,  Calif.  The  .selen¬ 
ium  rectifier  cathodic  pipe  and  tank 
protection  unit  illustrated  has  an 
a-c  input  of  110  volts  and  a  d-c  out¬ 
put  of  36  amperes  at  15  volts.  Out¬ 
put  is  continuously  variable  from 
0  to  15  volts  with  circuit  protection 
provided  for  the  a-c  input  and  d-c 
output.  Complete  ranges  of  stand¬ 
ard  units  are  available. 


usfwn  HimiaiM 
M  sMU  cmw  A 


Soctional  Control  (panging 

I.NTraNATlONAL  RESISTANCE  CO., 
401  N.  Broad  St.,  Philadelphia  8, 
Pa.,  announces  the  newly  developed 
Multi.sections  as  a  time  saver  in 
the  procurement  of  ganged  controls 
for  electronic  maintenance,  experi¬ 
mental  work  and  test.  Each  section 
adds  19  32  in.  to  the  basic  control, 
and  with  these  units  a  variety  of 
dual.s,  triples  and  even  quadruples 
can  be  readily  as.sembled  without 
special  tools.  They  are  available  in 

tLECTkONICS  — febfuory.  1950 


REFLKX  KLYSTRON  X-IS.  FIRST  of  a  new  fteries  of 
Varian-engineereti  klystrons.  The  X-IS  is  a  wave-guide- 
output  reflex  klystron  for  use  as  a  bench  oscillator,  a.H  a 
power  source  for  measurements,  as  a  local  oscillator  for 
microwave  receivers,  or  low-power  f-m  transmitter  tube. 

It  operates  over  the  complete  fre<|uency  range  of  in. 
by  1-in.  by  0.0.>0-in.  waveguide — 8100  to  12,400  me.  Of 
the  integral-cavity  integral-tuner  type,  it  covers  the 
range  with  a  single  screw  tuner.  Designed  for  low-voltage 
operation  into  a  matche<i  waveguide  it  offers  simplicity 
of  equipment  design  and  low  microphonics. 


•K)0-I2,400MC 


Electrical  Characteristics 

Beam  voltage _ _ 

Beam  current . . . 

Heater  voltage — . . . — 

Heater  current _ _ _ _ 

Reflector  voltage.. . . . . 

Power  output,  with  transformer.. 

Mechanical  Specifications 

Cathode . . . . . 

Oearance  dimensions.  .. . . 

Weight . . . . . 

Output  flange - - - 


Mounting  position _ _ 

Typical  Operation 

Frequency. . . . . 

Beam  voltage . . . . 

Beam  current _ _ _ 

Reflector  voltage.. . . 

Power  output . . . 

Load  vswr . . . . . 

Modulation  bandwidth.... . 
Temperature  coefficient.... 


. . 500  volts,  max 

. . 60  ma,  max 

. . 6J  volts 

. . . . l.l  amp 

..  0  to  —1000  volts 
.100  milliwatts,  min 


. . Oxide-coated  unipotentlal 

- - - 4  by  2  by  2  In. 

. . 7  oz 

- Mates  with  standard  flange 

*4  by  1  by  0.050  waveguide 
Forced  air  for  beam  power-inputs 
exceeding  10  watts 
. . . . Any 


_ 10,000  me 

_ 400  volts 

. . 48  ma 

_ _  575  volts 

. .230  milliwatts 

. . . Less  than  l.l 

. . . - . 30  me 

_ Less  than  0.25  me 

per  degree  C 


aMMoriatPM 


99  Washington  st. 
san  carloSf  calif. 


■  - 

'  -A 


( 


TK«  Mtllvn  f»r  Apfilics* 

line  •!  I.  I'  Traf«tf»fm«rt  lfi« 
b*(li  sir  rfl^Uctric 

c«ntf«N«*r 

IrM*  ^•9  MOO  KC,  1AOO  KC,  afi*!  455 
KC,  ••  w*ll  mt  p«rm«abihfy 
vntH  imr  50  KCi'OFO, 

Oi#4*,  0Ucrimifi«t*t;-$f«n4«f4  m* 
••  w«ll  D«lwi«  D«tlgfi. 


JAMES  MILLEN 
MFG.  CO.,  INC. 

MAIN  orrici  AND  fACTOlY 

MALDEN 

MASSACHUSETTS 
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l.iiirur  Millivoll-l)<‘t«*«'lor 


Smith  Iniustriks.  7()  ('Hester  St.. 
Hallston  Spa.  N.  Y..  annoiinces  a 
new  Flyinjf  Detector  for  tv  alijrii- 
nient  which  is  linear  between  10 
mv  an<l  10  v.  It  consists  of  a 
jrermanium  crystal  proU-.  a  hijfh- 
^am  o.scillo.scope  jtreamplitier  anil  a 
nonlinear  corrivtion  network  con¬ 
verting  the  sipiare-law  output  of 
the  crystal  at  low  siirnal  levels  into 
an  uiulistorteil.  linear  output.  The 
unit  has  a  2-v  output  anil  can  Ik* 


17  different  resi.stance  values,  ranK- 
in|f  from  1.000  ohms  to  10  meg¬ 
ohms. 


Jlmerican 
Beautif 


(!«‘iilrul  Sluliiiii 

,Motor()I..\  Inc.,  4r>4r)  Augusta 
Hlvd..  Chicajfo.  Ill.,  now  offer.s  a 
newly  ilesijfned  central  station  con¬ 
sole  to  users  of  two-way  radio 
is|uipmeiit.  The  unit  features  two- 
freiiueiuy  transmitter  operation 
with  complete  test  metering  facili- 
tie.s,  a  panel-mounted  cyclometer 
type  of  clock,  volume  and  siiuelch 
contro's  for  each  ri'ceiver,  line  volt- 
ai/e  meter,  switchiriK  facilities  to 
shift  either  r«*ceiver  to  a  hand.set 
when  it  is  u.^ed  with  the  system, 
and  a  jianel-mounted  transmit 
switch  for  testinjr  the  transmitter. 


ELECTRIC  SOLDERING 
IRONS 

ore  sturdily  built  for  the 
hard  usage  of  industrial 
service.  Have  plug 
type  tips  and  are  con¬ 
structed  on  the  unit 
system  with  each 
vital  port,  such  as 
heating  element, 

I  easily  removable 
and  replace¬ 
able.  In  S 
snes,  from  50 
watts  to  SSO 
k  watts. 


TEMPERATURE  \\  1 
REGULATING  A 1 
STAND  ^ 

ThU  it  Q  th«rmo-  IK 
ttoticolly  con« 
trollMd  d*vic«  for  n 
lh«  rogulotion  of  U 

lh«  l•mp•ratur•  1 

of  on  oUcfric  soldering  ' 
iron.  Wh«n  plocod  on 
and  connoctod  to  thii 
ttond.  iron  may  b«  main* 
tainod  at  working  t«m- 
p«roturo  or  through  od- 
juitmont  on  bottom  of 
stand  at  low  or  worm 
tompuraturos. 


AMERICAN  ELEGRICAL 
HEATER  COMPANY 

DETROIT  2,  MICH.,  U.  S.  A. 


roit'Ttipfrf  ( balanced 
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r  I  1.1 

1  1  1  i 

\  HUSHIS  I  *  I  i 

t- 1  V.^1 


in  MUSHIS  r  r 

for  hfoli  cHTTMt  drmtty  miitU 


fow  •foctrkal  iwIm  mH 


bi  CONTACTS 

f*r  fow  r«rl(taiK«  wow-wldfog 


(HUkFNAiiOT  woffcs  wlioro  >mof»  won'H 
Spitify  OtAfHAUOY  wHfi  c^nMoik* 


*A  t^dal  »»yr-  inirttwHd  frc.^fill» 


GRAPHITE  METALLIZING 
CORPORATION 

lObSNEPPERNAN  AVENUE.  TONKERS  3.  NEW  TON 


CiM  , 


STODDART  NM-20A 

RADIO  INTERFERENCE  AND  FIELD  INTENSITY  METER 


LEKTROMESH 

THE  UNIQUE  SOLID-METAL  SCREEN 


A  portoblp  unit  thot  you  con  DEPEND 
upon*  0(>»<9ned  vsprcioliy  to  with- 
stond  th<>  fi9ors  O*  oli-wrother  field 
operot’on  ond  yet  provide  relioble 
perf  orvnonce 


TINUOUS  NANCE 


ISO 


ONE  MICNOVOIT  SENSITIVITY 
two-terminol  voltmeter  2  m»ci 
Der-meter  utmo  rod  ontenno 


Measures  FIELD  INTENSITIES  of  redie 
si9nali  ond  r.f.  disturbonces  usin9 
either  o  rod  ontenno  or  O  rototoble 
loop  ontenno. 

May  be  used  os  o  t«vo*terminol  r  f 


Operotes  from  self -contomed  dry 
teries  or  eRtemol  A  C  power 
pro«idin9  twell-re9utated  filoment 
plote  supplies 


bat 


Wf.te  for  complet 


STODDART  AIRCRAFT  RADIO  CO. 


1346  Connecticut  A« 
duPont  Circle  6ld9 

Woshin9ten  6  D  C 
Phone  Hudson  7313 


Moirs  office  ond  plant 
6644  Sonto  Monico  Rlvd 
Hollywood  31.  Col^ 
Phene  Hillside  9394 


1-347  Cenerol  Motors  6ld9 
Detroit  3,  Michigan 
Phone  Trinity  1-9360 


Disthtguished  for  its 


UNIFORMITY  of  Hole  Size 


WORKABILITY  in  Manufacturing  Processes 
DIVERSITY  of  Applications  to  Reseorch  and  Production 


STABILITY  in  Use 


E'lcctru-dcpusiu-d  in  pure  copper,  pure 
nickel,  or  nickel-on-copper — in  rej^uUr 
commercial  production  with  counts  from 
25  to  400  per  inch — in  lengths  up  to  100 
feet  and  widths  up  to  36  inches — with  tol¬ 
erances  on  hole  size  and  thickness  suitable 
for  the  most  critical  uses — LLKTRO- 
MHSli  is  ideal  fur  precise  filtration,  fur 
fabricated  products  such  as  fuel  filters  and 
electronic  shields,  even  fur  distinctive 
decorative  screens  with  an  integral  pat¬ 
tern.  Fur  full  details  let  us  send  our  Bul¬ 
letin  on  LFKTROMKSH.  Address  Depart¬ 
ment  17. 


JELLIFF 


MANUraCTURINC 
CORPORATION 
SOUTNPORT,  CONN 


NIW  MOOUCTS  (coii»i«i»t4) 

used  in  conjunction  with  any 
standard  oscilloscope. 


CUSTOM  Manufacturers  of  PRECISION 
Products  for  the  ELECTRONIC  INDUSTRY 

•  DECISION  WIRE  WOUND  RESISTORS 
JAN  R.93  ond  CoNimarcMil 

•  EXTERNAL  METER  MULTIRLIER  RESISTORS 
JAN  R  79 

•  RESISTOR  SWITCH  ASSEMILIES 

Rrtwirad 

•  SOLENOID,  RELAY  oad  R  f  COIL  WINDINGS 

•  RE  CARLE  and  CONNECTOR  ASSEMBLIES 

Yoer  Inquiry  Will  Rocairt  Our  Immtdiat*  Aitantion 

NEW  RESISTOR  AND  MULTIPLIER  BULLETIN  Sliowing 
Botli  JAN  and  Commercial  Ratings  NOW  AVAILABLE 


:I7  Abb«>fl  Av«*Biue 
•  >lorriMl«>B»-n.  A'.  •!. 
Trtrphunrt  yiorrlmtutrm  4—^1777  ! 


Vibrator  Inverters 

Cornell- Di'hilier  Klectric  l:orf., 
2900  Columbia  Ave.,  Indianapolis, 
Ind.  A  new  line  of  vibrator  invert¬ 
ers  is  desiKned  spei-ifically  for  rail¬ 
road  communication.s  and  power 
conversion  requirements.  Units  are 
available  in  minlel.s  for  operation 
on  32,  64  and  120  volts  d-c  input. 
All  have  an  output  ratinjt  of  115 
volts  a-c,  60  cvcles  at  375  volt-am- 


CABINETS  •  CHASSIS  •  PANELS  •  RACKS 
Planning  ELECTRONIC  EQUIPMENT  ? 

Investigate  the  ECONOMIES 
of  PAR-METAL  HOUSINGS  ! 


Wa  manuIcKtura  Metal  Houtings  for  every  pur- 
po»e  —  from  o  small  receiver  fa  a  deluxe  broad¬ 
cast  transmitter  And  the  cost  is  low  I 

Because  we  speciolne  m  the  Elec- 
tronics  field,  Por-Metol  Products  T  1^ 
excel  in  lunctionol  streamlined  I  * 

design,  rugged  construclion,  1  

beautiful  finish,  ond  economy  rji 

Ramember,  Poi  ■  M#tol  / 

•quipment  n  mode  by  I  ^  ~ 

electronic  ipectololi,  i  ^  ■  — . 

not  lust  o  sKeet  metol  I-  L 


uiisl  r-!\l  Arrrster 

Ij;NNO.\  INDI'STRIES  INC.,  6007 
Kuclid  Ave.,  Cleveland  3,  Ohio.  The 
Rex  arrester  made  from  molded 
polystyrene  can  lie  used  for  flat  or 
round  300-ohm  line  or  shielded  twin 
lead  sometimes  called  Twin-X. 


PRODUCTS  CORPORATION 

32-62  -  49th  ST .  LONG  ISLAND  CITY  3  N  Y 

Eiport  Dept  Reck#  Internetionel  Cerp 
I)  test  40  Street,  New  York  16.  N  Y. _ 


Variable  Kleetronio  rilter 

SPENCER-KENNEnY  I JLBORATORIES, 
iNC.,  186  Massachu.setts  Ave.,  Cam- 
bridKe,  39,  Mass.  Model  302  dual¬ 
section  variable  electronic  filter  has 
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RUGGED 

SERVICE 


SMALL  METAL  STAMPINGS 

In  Accordance  With  Your  Prints 


Extensive  modern  plant,  complete  equipment, 
engineering  ond  toolmaking  skill  for  produc¬ 
ing  your  stamped  metal  parts  accurately, 
economically,  promptly.  Moderate  die 
charges.  Facilities  for  large  volume  produc¬ 
tion.  We  welcome  stamping  problems. 


TERMINALS  for  ELECTRIC  WIRES 
Specialists  in  the  terminol  field,  we  have 
dies  to  produce  over  400  different  kinds  of 
separate  terminals.  Every  modern  facility  to 
meet  your  standard  or  special  requirements. 


PATTONMacGUYEP  COMPANY 

Edgewocd  Station  Providence  5, R.l. 


GRAPHITE  ANODES 
WORK  B£ST 


You  (Min  i  h4\(  lit  run  ihc  risk  t>f  tube 
(allure  in  appluaiions  where  operaiinK 
conditions  ina>  he  ii<ut:h.  (iraphiie  —  and 
only  graphite  —  anodes  work  hesi  when 
ihe  |{oin{['s  rouKhesi. 


articulSted  R.F  CABLES 


9  C>raphiie  anodes  are  tapahle  of 
ioo-S(Ni  r,  higher  (sower  raiinfc 
riser  most  meiallii  anodes. 


#  Thes  proside  siahiliis  —  keep  iheir 
ori|iinal  thararlerisiiis  —  won't 
warp  esen  riser  ihc  2oO  niecarsile 
ranee. 


9  (iraphiie  Uils  heiause  ii  ofieraies 
at  lower  iem|seraiures.  esen  when 
usaee  is  scscre  and  lonitnual. 


More  and  more,  equipment  manufacturers 
are  demanJtHg  Kra(>hiie  anodes  tubes  for 
surh  applitaiions  as  diathermy,  shf,  short 
wave  and  F.S|  transmitters,  nuitiir  control, 
clectrosiaiic  precipitation,  resistance  weld- 
inic,  electronic  heatinK,  countiny;  and  vsrt- 
in({.  Follow  their  lead,  and  you'll  get 
better  tube  (serformance! 


W«  arc  ipcdaBy  or^ani^ 
to  hancdlc  direct  cnquiiict 


non  overseas  and  can  give 

WMEMATEKUVEMISAU&A 


UshU  yoyr  rush  ordv  fer 


dehury  by»r.  SsttltmtM  m 


doilsn  ky  cMt  ouycurambtnt. 


immset/orm  umfh  tt  artyloitl 


^mdmt  utJMnryjusiiSftHai 


tJ8*  CROHWdl  ROAD 
LONDON  SWt  (NCIAND 

BKEmSElZ] 


TRANSRADIO  LTD 

eoMTawcToai  to  h  m  covtaNMCNV 

asiHSflnEiaBEEia 


CARBON  COMPANY 
ST,  MARYS,  PENNA. 
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GUYER 


ASTER  at 
ANUFACTURE 


RECISION 


Servomechanisms,  Inc. 
on  organization  devoted 
to  the  design  and 
production  of  electronic 
components  of  moximum 
performance  and  quality. 
Engineered  for  .  .  . 
Precision  Performance 
Simplified  Maintenance 
Rapid  Response 
ond  Stability. 

Miniaturized  for 
Minimum  size  and  Weight 


Functionally 

PACKAGED 

Electronics 


Niw  nooucn 


n  continuounly  variable  cutoff  from 
20  cpH  to  200  kc.  Each  section  has 
18-db  per  octave  attenuation  and  a 
maximum  of  about  70  db.  The  unit 
wa-i  dexiirned  as  a  means  of  sound 
analysi.s  for  the  communications, 
radio  broadca.itinK.  recording  and 
moving  picture  indu.stries. 


TransformerM.  .Audio  Uevelop- 
ment  Co.,  2HIt;$  Thirteenth  Ave. 
South.  .Minneapolis  7,  Mmn.  Cata¬ 
log  4yA  tire.sent.s  a  few  of  the 
hunilred.s  of  traniiformer.H  in  a  line 
designed  to  meet  the  reiiuirement."* 
of  electronic  audio  engineer.^  and 
broadca.Ht  and  wired  mu.sic  studio 
engineers.  Illustrations,  descrip¬ 
tions  and  technical  data  are  in¬ 
cluded. 


These  two  new  slug  tuned  coil  forms 
by  Cambridge  Thermionic  Corpora¬ 
tion  are  designed  to  give  you  top  per¬ 
formance  while  fitting  easily  into  small 
or  hard-to-reach  places.  Illustrations 
are  actual  size. 

Both  have  silicone  impregnated 
ceramic  bodies,  grade  L-5,  JAN-I-IO 
for  high  resistance  to  moisture  and 
fungi.  Ring  terminals  are  adjustable. 
Both  sizes  are  provided  with  a  spring 
lock  for  the  slug,  and  the  mounting 
stud  is  cadmium  plated  to  withstand 
severe  service  conditions. 

The  LS-5  and  LS-6  are  available 
with  high,  medium  or  low  frequency 
slugs.  Mounting  hardware  u  supplied. 

Ask  for  CTC's  new  Catalog  #300 
describing  our  complete  line  of  Guar- 
anUtd  Component*. 


Vibraliun  Mountings.  Robin.son 
Aviation,  Inc.,  Teterlniro,  N.  J.  A 
four-page  folder  show.s  the  ad- 
vantage.s  to  be  found  in  Vibra- 
shock  mounting  system.s  incorpor¬ 
ating  Met-I/-Flex,  a  new,  stainle.s.s 
•steel  re.silient  cushion  providing 
dual  protection  against  shuck  and 
vibration.  Typical  performance 
curves  and  illustrations  are  given. 


Motion  Picture  Film.s  in  TV.  East¬ 
man  Kodak  Co.,  343  State  St., 
Roche.ster  4.  N.  Y.,  offers  a  techni¬ 
cal  iMioklet  describing  the  way  of 
most  efficiently  using  motion  pic¬ 
ture  films  in  television.  Ten  pages 
of  the  treatise  are  devoted  to  the 
subject  of  c-r  tube  photography. 


US  at  •eeth  117  at  iti* 
IftE  Eipotifion.  Grand  Ctntrat 
Pokic«,  Morch  Ovr  r«pr«« 
tonfotivot  will  b«  glad  to  diKu«» 
problomt  cOTKOrning  oloctronic 
compononh  with  yov. 


Mass  Spectrometer.  Consolidated 
Engineering  Corp.,  (>2<i  No.  Lake 
•Ave.,  Pa.sadena  4.  Calif.,  has  pub¬ 
lished  an  eight-page  bulletin  cov¬ 
ering  the  application  of  the  model 
21-201  mass  spectrometer  to  the 
use  and  measurement  of  stable 
rare  isotopes.  A  list  of  stable  typi¬ 
cal  isotopes  and  their  uses  is 
given. 


Turrot  lug»  Split  lugt 


Torminol  Doubt* -End  . 

■oord.  Ug>  Swogw. 

a  Sf/aHf/ait/ 

T/r* 

CAMBRIDGi  THIRMIONIC  CORR. 

437  Concord  Av*..  Combridg*  39.  Mot». 


Retractile  Cords.  Koiled  Kords, 
Inc.,  Box  K.  Hamden,  Conn.  A  4- 
page  folder  illustrates  and  de¬ 
scribes  neoprene-jacketed  electric 
cords  that  are  permanently  coiled 
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GRACOIL 


■  »fUkf 
itCAT 


CO., /nc..  56}  Sfoodwoy,  N«w  Yoffc  17  ,  N.  Y 


In  Canada  Alla*  Radio  Cotp  Ltd  S60  King  Si  W  Toionio' 


cOtctUU 

fSTfrmM  TEIEVISSON 


WITH  YOUR 
PRESENT 
COIL-WINDING 
MACHINE! 


★  Order  these  Gracoil  TV  Troni- 
formert  and  get  identicol  physi¬ 
cal  and  electrical  duplicates  of 
original  units  used  in  all  popular 
receivers.  Used  and  endorsed 
by  leading  TV  set  manufacturers. 
Dependable.  Trouble-free.  We 
invite  your  inquiry.  Write. 


amd  llochlfif 

OMtHo««<.  CNoti'i 

■iAtlMtKf 


Plof*  9f*d  Ftlaf  i»t  Trangf*#' 


Varticat  DaAacftaa  Ovtpwl 
Traagfoffaar 


SHtaMiftf 


THE  GRAMER  COMPANY 


Electrical  CoiU  and  Transformera 

ITi*  N.  eULASKI  10*0  CMIC**0  »•,  lU.,  U.8.*. 

■STAtUSHID  IN  less 


PROVIDE  DELAYS  RANGING 
FROM  I  TO  120  SECONDS 


Installation  ol  thss*  ineipantiva 
PAMARCO  tensions  lowers  wind- 
inq  costs  because  each  machine 
will  accommodate  more  coils  at 
hiqber  winding  speeds.  In  addition 
to  increased  production.  PAMARCO 
tensions  raise  production  rjuality. 
Free-running  action  practically 
eliminates  wire  breakage  and 
shorted  turns.  Simple  thumb  screw 
setting  quickly  adjusts  tor  any  wire 
gouge.  No  tools  or  special  skill  are 

_  needed  lor  operation.  For 

- complete  data  call  or  write. 


iL  or  Kv  ‘  »•?*  <Mriairi  AlUpPlitP 

regulators 

'  I _ 50%  12%  I 

cheapest,  and  most  compact  method  of  obtcdnina 
current  or  voltage  regulation . . .  For  currents  ol  .OTO 
to  6  Amps. . . .  Hermetically  sealed;  not  ailect^  by 
altitude,  ambient  temperature,  humidity., 


PMfR  mcmNoiY 

ttssum,m. 


Write  lot  4-pogg  llJuMtrated  BuJJetla, 
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Eliciric  Mt|.  Oiv.,  Mifuiri  Ind., 
SOO  W.  Huron  St.,  Chicafo,  III, 


NCW  PRODUCTS 


STABLE  D.C.  AMPLIFICATION 

with  flat  frequency  response  to  40  K.C. 

down  1%  at  50  K.C. 
and  12 at  200  K.C. 


into  a  .spring-like  ohape  to  provide 
for  extension  and  retraction.  De- 
•signed  for  use  in  industr>\  appli¬ 
ances,  communication  and  enter¬ 
tainment.  the  cord.s  treated 
measure  4  feet  retracted  and  ex¬ 
tend  t(j  atK)ut  25  feet.  Specifica¬ 
tions  are  included. 


INSUT  -  20,000  ohmi,  tingit  cndtd 
OUTPUT  —  obout  1,000  ohmi,  r«tttliv«, 
tingl*  (nd.d  SOWCI  SUMIY  -  100  V 
to  125  V  A  C.  175  Wofli.  HtIGHT- U", 
WIDTH -10".  DEPTH -22",  WEIGHT - 
45  Ibt  ,  FINISH  —  Navy  gtoy  crackle 


Precision  .Aircraft  Instruments. 
Kollsman  Instrument  Division  of 
Stjuare  D  Co.,  8(i-(l8  45th  Ave , 
Klmhurst,  N.  Y..  announces  a  ref¬ 
erence  handbook  on  precision  air¬ 
craft  instruments,  specially  de¬ 
signed  for  engineers  and  technic¬ 
ians.  It  contains  information  on 
the  application,  operation  and  per¬ 
formance  characteristics  of  the 
instruments  together  with  instal¬ 
lation  instructions  and  diagrams. 


The  Honover  Type  105  is  designed  for  use  os  a  preamplifier  to  provide 

D.C.  SENSITIVITY  OE  S.O  MV.  PER  INCH 
with  on  oscillograph  such  os  the  DuMont  Type  279  or  Type  250 
(Oscillograph  synchronixing  circuits  and  focus  ore  not  disturbed) 

STAIIIITY  WITHIN  O.S  MV.  EQUIVALENT  SIGNAL 

with  o  line  voltage  variation  from  100  volts  to  125  volts. 

NO  ILOCIIINC  WITH  A  7S  VOLT  SIGNAL 
with  the  amplifier  at  full  gain.  This  is  mode  possible  by  the  avoid¬ 
ance  of  reactive  compensation.  This  feoture  also  accounts  for  the 

EXCELLENT  SQUARE  WAVE  RESPONSE 


Klectrical  Insulating  Materials. 
Insulation  .Manufacturers  Corp., 
565  \V.  Washington  Hlvd..  Chicago 
6.  111.  A  recent  mailing  piece  give.s 
numerou.H  fact.s  on  Fibergla.s-ba.se 
electrical  insulating  materials. 
Items  described  include  varnished 
cloth  and  tape,  sleeving  and  tub¬ 
ing.  laminates  and  Fiherglas-mica 
comtrination  products. 


ffwqufPwmwnEi  for  monf  ipocio/  may  bo 


401  E.  74  ST. 
NEW  YORK  21,  N.  Y. 


.Accessory  Kulletins.  Philco  Corp., 
Philadelphia,  Pa.  Four  one-page 
bulletins  deal  with  three  types  of 
biconical  tv  antennas  for  outdoor 
use,  six  handy  alignment  jigs  for 
servicing  tv  receivers,  the  model 
.M-2<1  :?-speed  record  changer  and 
45-rpm  adajiter  discs  and  non-slip 
driver,  and  the  model  7<MI1  isola¬ 
tion  probe,  respectively.  Detailed 
description  of  each  accessory 
product  is  given. 


CNT  Transformers  and  Chokes 

.  .  .  ^  tiU  ic4tf  ' 

CHT  LINE 


Precision  .Audio  Figiiipment.  Cin¬ 
ema  Kngineering  Co.,  151t>  West 
Verdugo  Ave.,  Hurliank,  Cal.  Lab¬ 
oratory  instruments,  potentiom¬ 
eters,  decades,  gain  sets,  jireci- 
sion  resistors  and  other  products 
are  completely  covered  in  a  new 
4il-page  illustrated  catalog.  In¬ 
cluded  are  graphs  and  tables 
for  computing  attenuators  and 
branching  networks.  Complete 
technical  tables  cover  precision 
wire-wound  resistors  in  four  dif¬ 
ferent  alloys  of  wire. 


Populsi  demand  hay  bioushi  back  the  famout 
THORDARSON  CHT  line  of  lupenor  lianylormcry 
and  choket 

Oulytandin^  in  eveiy  letpect,  the  THORDARSON 
CHT  line  olfery  unifofm  caye  deyi^n,  eiliemely  con- 
yeivative  lalin^y,  extended  frequency  lan^e,  humbuck- 
in)  coily  in  audio  and  driver  typey  and  compound  filled 
catey  for  complete  coil  protection  a)ainyt  humidity. 

The  CHT  line  can  be  counted  upon  to  )ive  utmoyl 
yatiyfactiun  Careful  de'.i^n,  pamytakm)  workmanyhip 
and  ytiict  quality  control  are  combined  with  the  uye  of 
hieheyt  quality  componenty  Thiy  ayyurey  you  of  value 
yeldom  found  today  under  mayy  production  methody 

For  the  beyt  alwayy  ypecify  THORDARSON  CHT 
Iranyformery  and  chokey  They  are  well  worth  the  yli)ht 
additional  coyd 

Write  For  Your  Complete  Thordaryon  Catalo)  Today* 


•  Audio  tnoul  Tianyiormvry 

b  Audio  tftlvryuyv  TranWofiotry 

•  CKokcf  Rtoclor* 

•  Driver  Tieirdonrieti 

b  lilerrrtril  Trendorirrery 
b  Baird  Pair  Speech  filter 
b  Modulation  Tiantlormery 
b  Splaner  Swppreiyor  Choker 
b  Plate  Tienriorrriery 

b  Uni.eiyal  Replacement  Porvet 
lienyformery 

b  Output  Trentlormeiy 


.sycrvicing  Data  Manual.  .lohn  F. 
Ritlcr,  Publisher,  Inc.,  480  Canal 
St..  New  Aork  13,  N.  Y.  Manu- 
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TUNGSTEN 

WIRE 


FROM  .0004*  TO  .0001 S 
AND  EVEN  SMALLER 


Write  for  Details 
or^d  List  of  Products 


44  GOLD  ST.  NEW  YORK 


THE  HOlUSTON  MILLS,  INC. 

NORWOOD,  MASS. 

NIW  VOIK  PHtlAOIlPHtA  CHICAGO 

it  Mil  MO  W  >  ss I  I.  iMrknl  h\  llolli.iiiii  »  '><)  tr.ir.  of  Ir.itlcrsliip  .in<l  rx|iriirti<('  in 

il('\rlo|>inK  %|M'>i.il  (lollo  toi  iiiilii.lii 


SINCi 


ARE  USED  IN  HIGH  VOLTAGE 
"HIPOT"  COUPLERS 


S.^Vshiir  rr%i.(ors  jrr  (onnnird  in 
scrlc^  (o  prrmii  a  turnni  dow  to  Kroumi. 
*hcn  the  "Uipoi"  C^ouplrr  is  used  to 
measure  or  lo  ssmhroni/e  solusse  ol  hisiH 
soltasie  lines. 

Canadian  line  Materials,  ltd.  maker 
of  ''liipoi  "  Couplers  and  other  transmis. 
Sion,  distribution  and  liKhlinii  esfuiiHiieni 
—  sass— "We  base  aivsass  fiHind  SS 
While  resistors  of  the  histhesi  qualiis  ' 
This  thciks  ssiih  the  experieiue  of  the 
mans  other  prinluiers  of  cleiiriial  and 
eletironie  equipment  ssho  use  S  s  W  hue 
resistors. 


S.S.  WNtTI  RIStSTORS 

lie  «l  pariieulaf  inieiesi  lu  ill  sshu 
need  rt-siMiirs  with  lou  wane  feie/ 
and  $9*tU  itahi/itt  in  ill  ilimales. 

HIGH  VAIUC  RANGI 

10  to  III.INMI.IMIU  Meanhme 
STANDARD  RANGI 
lUlMi  llhms  III  V  Meanhms 


dimen 


5.S.WHITE 


ACCURATE 


SMOOTH 


ovoilobl*  in 
Melybd««wm 
ond  oHmt 


I  "'I  iierr's  tiolhiiiK  tlensc  jIhiiii  nir 

I  —  t'lrrsoiic  sees  lliroii^h  me!  Kiit 
\  I'm  Mu  Ro  Wt  ASK.  I  ratinK  (doih 
aiul  ill  my  liiisiiiess  tr.iiis|i.ireiuy 
Y  totmis  d  lot.  1  hat's  one  rraviii  I'm 

^  Ml  iMipul.ir  ssith  draftsmen  —  tlicy 

(.in  see  the  finest.  Ii);htesl  lines  with 
irvsi.il  tlearnrss  without  eve  strain.  People  say 
tli.it  I'm  the  nearest  thitiK  to  clear  fflass  in  tratin^ 
cloth." 

.MuroWkavI'  exieet's  all  S|ie( ihralions 
in  minute  perlettiot]  of  wease  in  duraliii- 
ily  under  rejieated  erasures  —  in  minimum  WK 
fealherinK  —  in  lielter  blur(irints  —  in 
lonjjer  life.  Test  Micro  Wiave  on  your  V 
draw  III);  board.  Send  for  generous  sample.  \ 
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Miw  ptooucn 


facturers’  aeiAirinK  data  on  a-m, 
f-m,  auto  re«.'eiv«*rs  and  record 
chanKera  are  {riven  complete  cov- 
eraKe  in  Volume  2U  of  the  Manual. 
A  “How  it  Worka”  book  with  cu¬ 
mulative  index  for  volumes  16 
through  20  ia  another  prominent 
feature. 


A  rtf90«d 

^foot  kiv^Pfig  t€r«w 
only 


liiKh-fiain  .Antennax.  The  Work¬ 
shop  Associates,  Inc.,  66  Needham 
St.,  Newton  MiKhlands  61,  Mass., 
has  published  a  four-patre  bro¬ 
chure  describintr  hiirh-Kain  beacon 
antennas.  Sections  include:  how 
the  antennas  save  money,  perform¬ 
ance  features,  principle  of  opera¬ 
tion,  installation  hints,  complete 
electrical  and  mechanical  specifi¬ 
cations,  and  prices.  A  full  paire 
is  devoted  to  a  complete  descrip¬ 
tion  of  adaptors  and  connectors 
used  with  the  antennas. 


HiKh-Kantre  Mexohmmeter.  Her¬ 
man  H.  Sticht  Co.,  Inc.,  27  Park 
Place.  New  York.  N.  Y.  Kulletin 
102‘J  covers  the  model  29  mejr- 
ohmmeter  desiirned  for  precise 
measurement  of  electrical  resist¬ 
ance  over  a  SiMt.IMMI-ohm  to  20,000,- 
<MMt-mej{ohm  ranjre  in  six  decades, 
(leneral  description,  principle  of 
operation,  accuracy  and  specifica¬ 
tions  of  the  unit  are  jriven. 


Accurate  Springs 


Cost  conscious  purchasing 
agents,  engineers  and  produc¬ 
tion  men  examining  their 
sources  of  supply  will  do  well 
to  consider  Accurate  as  a  source 
for  springs,  wire  forms  and 
small  stampings.  We  at  Accu¬ 
rate  have  an  enviable  record  of 
saving  money  for  our  custom¬ 
ers.  Our  production  "know¬ 
how”  is  backed  by  a  modern 
plant  equipped  with  the  very 
latest  cost-cutting  springmak¬ 
ing  machines  to  prtMuce  uni¬ 
formly  accurate  components 
for  your  product. 

We  would  welcome  the  op¬ 
portunity  to  show  you  what  we 
have  done  for  others  and  what 
we  can  do  for  you.  Give  us  a 
ring  or  write  us  today. 


Here  ia  another  Fxam{>le  that 
ahowa  what  Scovill  can  do 
with  cold  headinH  to 
Rive  a  cuatomrr  a  finiahed 
part  that  la  atronRer 
and  more  reliable  in  i*«rvice 
than  if  It  were  made  by 
any  other  priH-eaa 
If  you  neixl  faatenera  or 
other  aiMH'ial  |>arta  in  thia 
general  aize  ranRe, 
check  with  Si'ovdl  first 


((uality  l.oudspeakers.  K.  T. 
Hozuk,  90  .Montro.ie  Ave.,  PutTalo, 
1 1.  N.  Y  A  recent  four-pajfe 
foltler  descrihe.-i  the  following 
three  loudspeaker.^ ;  Model  B-199 
woofer,  a  .specially  developed,  per¬ 
manent  mairnet.  low  re.sonnnce, 
low  mass  unit  having  a  felted 
p.iper  cone;  .Model  H-200  tweeter, 
a  permanent  matrnet,  dual-unit, 
\s  ide  -  aUK'le  direct  radiator  hav¬ 
ing  a  i>aper  skirt  with  a 
drawn  dural  apex;  .Miulel  R-2(tl 
two-way  direct  radiator  system 
employing  the  other  two  units  in  a 
com|iletely  enclosed  hemispherical 
lialHe.  Specifications  for  all  are 
y'iven. 


"OviRe  la  lha  RrafifaMa  U*a  af 
Cald  Haadlaf**— tallalla  Na.  ) 
daicribai  Ilia  advaalaRat  and 
llmllallaa*  af  iMi  prasaii.  If  yaw 
linva  nal  ra«al«ad  yaar  sapy, 
wrila  laday. 


Kabricnteil  .Mica.  .Mica  Fabri¬ 
cators  Association,  120  I.exinRton 
Ave..  New  A'ork  17.  N.  Y..  has 
published  a  handbook  dealing  with 
fabricated  natural  mica.  The 
1  Imoklet  points  out  pertinent  facts 
on  natural  sheet  and  blcH-k  mica 
with  particular  emphasis  on  char- 


COST  CONSCIOUS  QUALITY 
Sine*  1930 

ACCURATE  SPRING  MFC.  CO. 

3830  W.  Lake  Sf.  •  Chicago  24,  III. 


Whaaton.  Ill 
>  San  Francisco 


Oalroil  ■ 
Clavaland 


Na*  Vofli 

los  Angelas 
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fiA TURES 


0«pt. 

1S.1t  UMVftSlTT  m..  •  Mtw  VOM  S 

Mm 


PROFILING 

VCITICAL 


imm. 

Pi»« 


THt  TYPE  MRC.12  6-ELEMCNT  SELF  POWEICD  STtAlN  GAGE  CONTtOl 
UNIT,  ond  tK«  TYPE  S13  A  6  ELEMENT  SELP  POWEIED  lECOtDING 
0$CtllOGtAPN  fo9ttK*r  moli*  wp  o  compUtt  dynoirk  tlroin  m^otwrin^ 
loborotory  which  yew  con  corry  with  yew  for  htid  wm  ANYWHERE  where 
•lectricol  power  is  not  ovoilobte 

With  stondord  SP*4  resistonce  stroin  go9es,  o  fregeoncy  response 
from  itotic  to  500  cycles  per  second  con  be  obtoined.  Mognifcotions  ere 
odeqwote  for  oil  procticol  needs  for  stotic^dynomk  stroin  recording  on 
structvrol  members  end  mochine  ports. 

tmell  In  Else  •  light  In  Weight  •  Simple  to  Use 

•  Insensitive  te  Vlhvotlen  •  Finest  Instrement  Crnftsmonshlp 
•  Uncenditienolly  Oeernnteed 


f/  Centinwowily  vorlgble,  0  te  350  veitt. 

type  model  covers  o  lergsr  -  it>i  w 

engmvMif  nree  then  nny  l/  ''•IteO*  !•••  rtsois  10  millivolts, 

ether  mnchine  of  its  hind. 

^  Keuwlotlon  hotter  then  .5%. 
y  Moximom  current  200  mllllempores. 
if  Stohllliod  veriehio  hios  supply. 
f  6.3  volts  AC  ot  5  omporos. 
f  Reosonohly  priced. 


MODEL  A3  POWER  SUPPLY 

A  PRECISION  instrument  used 
SY  lEAOINO  LAIORaTORIES 


Write  for  Technicol  Ovlletin  $P‘177Gond  SP*193G 


CONTINUOUSLY 
REGULATED  DC  . 


VAR  ABLE 


PHOTOVOLT 

VIDEO 

Brightness  Tester 


MOD.  205 


A  photoelectric  instrument  for 
measuring  the  brightness  of 
television  tubes  and  screens  in 
ioot-lamberts.  _  . 

Price,  $68 

Writf  for  literoturt  to 

PHOTOVOLT  CORF. 

95  Madison  Ave.,  New  York  16,  N.  Y. 
Photoelocfrk  ond 
Electronic  Meosering  Instruments 


Dynamic  Strain  Recording  in  the  Field 


0'[ef(y^  ELECTRONICS 

206  S.W.  WASHINGTON  ST..  PORTLAND  4.  ORE.,  U.S  A. 


ELfCTIONICS  -  r«6r«Wfy.  IfSO 
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(coNtifiwed) 


NfW  PRODUCTS 


acteristics  required  for  its  use  in 
electrical  radio  and  electronic 
equipment. 


-that  a  PILOT  LIGHT 
CAN  IMPROVE  YOUR  PRODUCT 

,  .  ,  .  add  attraction  —  safety  —  service  ? 


Industrial  Control.  Niattara  Klec- 
tron  Laboratories,  .\ndover,  N.  Y. 
The  late.st  bulletin  de.scribinjr  the 
Thermocap  relay  li.sts  other  elec¬ 
tronic  industrial  control  equip¬ 
ment  including  an  electronic  timer 
and  voltaKe  trippinjr  device  of 
particular  intere.st  in  the  field  of 
chemistry. 


THIS  MAY  IE  THE  ONE 

D««ign«d  for  low  cost  NE-51  Neon  ^ 

•  Built-in  Resistor  •  Patented 

•  U/l  Listed  •  Rugged 
Catalogue  Number  521308  —  997 

for  110  or  220  volts.  V 

SAMPLES 

for  dtsign  purpost  IHM 

NO  CHARGE  ICT 

l/rii/l  Write  for  the  PBfV 

/ft  rr;  HANDBOOK  of  phot  lights.- 
Write  US  on  your  design  problems.  I  | 

DIAL  LIGHT  COMPA^^Y  of  AMERICA 

Foremoit  Manufacturer  of  Pilot  Li/thts. 

900  BROADWAY.  NEW  YORK  3.  N.  Y.  TELEPHONE  SPRING  7-1300 


Low-rurrent  Kectifiers.  Standard 
Telephones  and  Cables  Ltd.,  Con¬ 
naught  Hou.se.  .Kldwych,  London 
\V('2,  Kntrland.  .A  21-patfe  booklet 
gives  a  technical  description  of  a 
range  of  small  rectifier  elements 
mounted  in  tubes  covering  cur¬ 
rents  down  to  a  few  microamperes. 
The  assembled  low-current  tubu¬ 
lar  rectifiers  described  will,  for  a 
given  current,  obtain  any  voltage 
output  by  using  a  number  of  suit¬ 
able  elements  in  series  in  one  tube, 
or  by  connecting  several  tubes  in 
series. 


Hadialion  Counter  rulres.  Am- 
perex  Klectronic  Corp..  2.*>  Wash¬ 
ington  St..  Brooklyn  1,  N.  Y. 
Twenty-ones  types  of  self-quench¬ 
ing  radiation  counter  tubes  for  re¬ 
search  and  industry  are  described 
and  pii  tured  in  an  eight-page  cata¬ 
log.  Include<l  therein  is  the  new, 
thill  metal  wall  type  .V2N.  fr>r  beta 
and  gamma  detection. 


Mvonla  Typm  sn  k  a  €oir^ 

tiew  direef  coupt«d|  codtod* 
•lloKop*  whtth  proWdM  Mi* 
!f.  bond  pate  *wMp  rong&i' 


Impedance  Measuring  Device.  The 
Klectrodyne  Co..  .'12  Oliver  St., 
Boston  10,  Mass.  The  Model 
BC-1  Impedometer.  for  rapid, 
accurate,  and  wide-range  imped¬ 
ance  measurement,  is  the  subject 
of  a  single-page  bulletin.  The  unit 
described  is  used  with  an  oscil¬ 
lator  and  vtvm  to  measure  imped¬ 
ance  directly  on  the  scale  of  the 
vtvm. 


l*odm$  LfiitdriiHoti  mduHrj^  oigam 
loiNMil^brancIwt  W  o'fse  '  (•rvicau 
pAytiolapilfb  OeopSffkl^  etc  —  ho»« 
(OiMvtO  contidor  Ifc*  type  513  on 
HvdItpOfMiMo  hy  >ir>u«  oF 

itt  fuH  of  ouitlandingd 


Plavhack  I'nil.  Proctor  Soundex 
Corp.,  1:1:1  North  Sixth  .Ave.,  Mt. 
Vernon.  N.  A'.,  describes  and  illus¬ 
trates  in  a  recent  bulletin  the 
Floating  Disc  Drive,  a  playback 
unit  designed  for  all  standard  and 
microgroove  recordings.  The  unit 
treated  will  play  at  any  speed 
with  any  type  pickup  cartridge  at 
any  precise  stylus  pressure. 


•C4  HU.  SWUM  3  vt'30  Mlcroigr.  5  Millivolt  SantMvlty  DC  oe  AC 
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lY  \ 

TMi  GREEN  \ 

engraver' 

. .  y*t  it's  fast,  vanatil* 
.  and  rwggod  anoagh 

I  _ ferdiatt^i 


The  Green  En- 
Hraver  offer* 
great  speed  and 
eonvenience.  Quickly  ^ 
cut*  up  to  four  line* 
of  letter*  from  3/64"  to  l"  on  curved 
or  flat  surface*  whether  made  of  metal, 
plastic*  or  wood  .  .  .  operates  by  mere¬ 
ly  tracing  master  copy  —  anyone  can 
do  an  expert  job.  Special  attachment* 
and  engineering  service  available  for 
production  work.  Just  the  thing  for 
radio,  electronic  apparatus  and  instru¬ 
ment  manufacturers. 

For  quality  engraving  on 

*  Fonels  •  Nome  Plates  •  Scales 

•  Dials  •  Lenses  •  Molds  •  Instruments 
.  .  .  also  docs  routing,  probling  and 
three  dimensional  modeling. 

*Price  doer  no/  intiudt  master  type 
and  t pedal  work  holding  pxtmret. 

r.BFCM  instrument  CO. 

sis  Putnam  Aue. 


Solves  the  Preblem  of 
Mailiog  list  Maintenance! 

Probably  ao  otber  erganliotlen  It  a* 
vail  aquIppaO  at  McOrav-HIII  to 
toUa  llw  compllcatae  problem  ot 
lift  maintoaaiKt  during  tMt  parlod 
of  unparallolad  ebango  In  Induttrlal 
portonnol 

Mc6rav-Hin  tilalllag  Uttt  cover 
mott  major  Indnatrlaa.  nwr  are  com- 
piled  from  eiclutlvo  taorcaa.  and  are 
bated  on  kwndradt  at  Hieatandt  of 
mall  quaitlonnalrat  and  Iba  raportt 
of  a  naflon-vlda  IMd  ttaff.  All  namat 
are  guarantoad  accarata  vltbln  2X 

Whan  planning  yaar  dhact  mall 
advorfiiing  and  talat  promotion  cea- 
tldar  fkii  unique  and  anemical  tarv- 
Ica  In  ralallon  fa  year  ^raduct.  Oafallt 
an  raquat* 


McCm-lil  PAIiaMat  Ca.,  Ite. 

OlIKT  MAR  otmioa 
IM  Waat  died  S*.  Nmt  Yotk,  It.  N.  V. 


Herts  me  eiKt  duplicJie  ot  me  TEC  Proiection 
OsciHPScope  dereicped  for  the  U  S  Navy  for  mass 
eleclromcs  trainng  Mates  navelorms  brilliarrtly 
clear  to  grouDS  as  large  as  730  persons'  No  more 
students  hurKbing  round  a  Imv  image'  No  more 
mistaking  *riat  you  mean' 

Only  TEC  g  yes  you  s-cti  advatveed  teatures  tor 
top  pet'ormatKe  and  fienbilily 

liifiji  v  rrvfl  s  <  10’  or  Ij'rr*  tntrg'tl  Sfirrn 
II  I  :'i  toi  wn«i  rf  I'oucs  Sti*  tjbe  O'lftnrit 
130  r ,  ?o  vy  «.cr  t’t’  or  8  4  t  r  I  t  coafed  lem 

tans  a  c  yj  n  1  m,  ^II>s  0  d  c  (a  o  ?  S  <  m  trvponse 
-10  7  ic>  •  IC‘-  !•*>  kr  3  db  124  kc  Inpul 
2  r-ercri"  10  tv'  k'lyi'-ator  1  10  100k 


ONE-PIECE 

SELF-LOCKING  NUTS 

. .  .  WON'T  SHAKE  LOOSE! 

E*«ry  dov  ewofe  fLEXLOC  Self  Lochtfig  Nvft 
ore  b««A9  iiMd  fo  reduce  meintcAdnee  cotH 
Here  ore  lock  ouN  that  tke  mott  ckdtttriof 
vtbrotiofi  woo't  bud9«.  yet  coo  be  removed 
eoiily  «Kcn  destred  FurtiM/more.  tbe  one- 
piece  FLEXLOC  Hot  NO  eitro  p«m  to  Iom  or 
for9et 

Wky  NOt  try  FLEXLOC  Self-LockiNf  NuN' 
Find  out  bow  tb«v  elimiNdtt  '*ttnherii»9''  dod 
Mve  voltfdbte  moiNtenoNce  time  iotb  ro9vlor 
ond  tbiN  type« 

Send  for  Mimplet  dod  litcrdturc 
Oete  47  Yddrs  m  iuwodss 


JiNKINTOWN  W  •  PENNSYLVANIA 

CbkddN-0«tro(t-bl  Loutt-bON  Fronrieeo 


I  UlS  «c  leiN  60  m  rmi/m  Aim  7  ens  Mput 

SW((F  CIRCUITS  Afcurrenl  1  cps  to  SO  kc  ewU  retiKt 
b  Kkflf  Dr  be»  ?0pstol0*ps  euto  bntktfNini 

iNTERRAi  SISNAl  CAitlUTOR  •  IXRUT  lOSlK)  « 
SO  60  cps  600  Nil's  %\n  iV  I  I  76’  tv  I  66-^  H 
iSO  lb\ 

Med  Giin  W  de  Bend  Units  eN«i<ibic  pn  \peciel  order 

Wiili  TODAY  Itr  IuM  iaU  and  piicts 


TELEVISION  EQUIPMENT  CORP. 

73n  William  St  a  Hen  Y*rk  7.  N  V 


Mattlaclattri  at  Prtiicliat  1  Nitt  liat  Scatii 
Ty  Cimtras  Ittiltrs.  Satitaa  Ititcaititti 


eoguMcre  and  naoufaaurera  la  ebt 
radio,  eleaheal  aod  eldctrooic  dtlda  dft 
tedni  ta  LAVm  cbt  prdddt  qodlicida 
calldd  lor  ia  chrtf  apduAcatioaa  .  .  ,  hitb 
coaipraaaiet  aod  dieldcuk  ardagih.  low 
soiarnrd  abdorptioo  aad  rddiaaoc*  co  roc. 
haMda,  do^.  tad  bigb  bddi-  Tbc  evcddd- 
lafly  tow  lodd-fdctor  ol  LAV1TB  plat  tta 
acelUM  workdbiliff  nukea  it  idddi  foe  aU 
bish  ffdqiMOCT  appticdfiona. 

C#ai^^  ddlatfi  da  refaeii 


0.  M.  STEWARD  MFC.  COMPANY 

Mo.a  Of^te  I  ^Ofk$  Chatfonoo^r,.  r«.> 
P4e«dH«)OTi,  Moit  *  (  NugdOO  *  (on  Anqu'k 

Piew  York  *  Phiiode'pb  e 
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r 

^  THE  ™ 
NEWEST 

M>IZZ£. 

SWID 

L 

•  ONI-HOLI 
MOUNTING 

^  CUTS  TOOLING 

•  AND 
INSTALLATION 

•  COSTS 

Tb«  MW  Ty^  MCT.1 
••laphoiia-ryp*  swllck  —  lha  tmallaat 
moda  —  mounia  In  o  ainffla  round  kola 
—  aliminolaa  naad  lor  alolting  ponol 
and  drilling  and  lapping  lour  amall 
koloa  —  proTidaa  aaraotila  awiicking 
action  in  addition  to  ila  alandord 
iaoturao. 

"Ualvartal "  Typa  MCT-4 
Mounting  plata  koa  two  aata  oi  lour, 
lappad.  mounting  kolaa  to  fit  all 
alandord  mounting  canton. 

torn  MoofLS  »dri/af 

llaakraataMa  aklaldlng 

batwaan  two  aata  ol  contact  aacliona 

raducao  coupling  batwaan  circuila. 

Varaatlla  lavar  actlaa 

proaidoa  aitkar  locking  on  bolk  oidaa. 

non-lock  on  betk  aidaa.  non-lock  on 

ona  aldo.  lock  on  ona  oida.  two-pooition 

wilk  no  cantor  pooition. 

Contaat  balMapa 

parmil  all  popular  aa  wall  aa  apacial 
drcuil  arrangamanla. 

CaoHaprlag  mackaaUai 

ia  aapacially  daaignad  lor  quial  opara- 
lion  and  to  roduca  contact  bound  to 
a  now  minimum. 

MCT  lattoga 

Palladium  cenlacta  ratad  at  1  amp.  at 
US  Tolta.  M  cydaa.  non-inductiro  lood. 

laqoait  Calalag  Sftaat  sad  I/P 

fOlS-IM  flrloa  dafaflt  caatacf 
arraagaowata,  dlataatlaaa,  and  prIcM. 


GENERAL 

CONTROL 

COMPANY 


in  alphab^ticnl  order.  Diatinctive 
ty|K>irraphical  atandard.a  for  dis- 
tintruiahinK  l)«*tween  scalar.s,  phaa- 
ors  and  vwtora  are  .aet  up. 

Copies  of  the  publication,  desitr* 
nated  as  ZlU..5-l'J4‘.t,  are  available 
from  the  American  institute  of 
F^lectrical  Knjfineers,  .3;i  W.  .^9th 
St..  New  York.  N.  Y..  at  60  cents 
|)er  copy. 


Ship  Kailur  Opt-rulttr 
^uivtT  K\li‘iitietl 

Ikmpokary  waiver  and  tem|Mirary 
rules  concerniiuf  operator  require¬ 
ments  for  ship  radar  stations  have 
U-en  extended  by  the  FCC  to  .May 
15.  1950.  or  the  effective  ilate  of 
{a*rmanent  rules  in  the  matter, 
whichever  date  occurs  earlier. 
Hearing  and  oral  artrument  l<M>kinK 
to  |>ermanent  rules  were  concluded 
on  September  20.  1949.  Meanwhile 
the  Commi.ssion  temporarily  waives 
nspiirements  that  ship  radar  sta¬ 
tions  la?  operated  by  f)er.st)ns  li¬ 
censed  by  the  FCt'  in  the  ship 
service,  provided  unlicensed  t)er- 
sons  do  not  make  adjustments  to 
affect  the  jiroiK'r  operation  of  ship 
radar  stations. 


BUSINESS  NEWS 

Thk  Robkrt  Doi.lar  Co.,  manufac¬ 
turers  of  elwtron  tulH‘s.  recently 
oiHMied  their  new  H-K  (iammatron 
Tube  Division  at  947  Broadway. 
ItedwiNMl  City.  Calif.,  to  manufac¬ 
ture  tuta's  for  commercial  radio 
tran.smittin^r.  televisitm  transmit- 
tioK,  shortwave  diathermy  and  in¬ 
dustrial  induction  heating  appa¬ 
ratus. 

Al'PiVox,  l.NC..  2.)9  \V  14th  .St.,  New 
York.  N.  Y..  was  rwently  formed  to 
take  over  the  activities  of  the  West¬ 
ern  Fleet  ric  hearinjf  aid  division. 

.Motorola  Inc..  ChicaKo.  111.,  has 
announced  plans  for  erwtion  of  a 
new  40.0o0-.s(j-ft  research  labora¬ 
tory  and  specializiai  pnaluction 
buildintr  in  l’h(a*nix,  Arizona. 

How  ari>  W.  Sam.s  &  (’o..  iNC.,  ana¬ 
lytical  enKin»H‘rin>r  laboratories,  and 


ZM 


Manwfocturari 
of — 

•  A(  ElMtric  Motoo  (Vi  HP  to  1  1000  HP) 

•  Aiial(indCMttnfu^lBlowen(6to7SOCFM) 

•  Alttmotoo  ond  0(  Gonoraton 

•  Goor  Mofon  lot  Sgockil  Applitotiom 

•  Othtf  Spoool  Rotating  Dnkn 


L  /'  _ 

Tygo  #J31I-S 

NOW  PASS 

NEW  AAF  HUMIDITY  TEST 

AAF  Spec.  #4106S-4.5 
Group  30  — MotHod  31 
Thr  motor  pictured  Above  wai  built  ac¬ 
cording  to  a  new  process  developed  and 
perfected  by  EAO  Engineering  and  used 
solely  by  us  m  the  production  of  certain 
Military  type  motors.  Prototypes  of  the 
motor  were  submitted  to  the  Army  Air 
Force  Equipment  Laboratory  at  Wright - 
Patterson  Air  Force  Base.  Dayton.  Ohio 
and  tested  as  follows: 

Humidity  Tust— AAF  Spue.  410A5-4.5 
Group  30  — Mothod  31 
This  specification  states  that  the 
sublet  unit  IS  to  be  placed  m  a 
test  chamber  and  subjected  to  a 
relative  humidity  of  95"«  (15%) 
at  a  temperature  of  71  C  ) 

with  cycling  of  the  temperature 
between  71  *0  and  38“ C  over  a  pe¬ 
riod  of  360  hours  (15  cycles). 

We  are  advised  that  our  submit¬ 
ted  samples  successfully  passed  the 
test,  with  no  sign  of  corrosion  which 
would  affect  performance  in  any 
way  WE  ARE  PREPARED  TO 
SUPPLY  ANY  OF  OUR  MILL 
TARY  MOTORS  TO  MEET 
THIS  NEW  SPECIFICATION 

This  IS  just  one  example  of  how  EAD's 
constant  search  for  improvement  and 
know-how  insures  long-life,  dependable 
and  consistent  operation  for  its  motors  in 
all  (ihases  of  operation  and  in  all  types 
of  applications. 


ALL  our  MILITARY  type  motors  are 
constructed  of  anodieed  aluminum  parts, 
are  fungus  protected,  and  use  approved 
greases  in  long-life,  sealed  bearings  which 
assures  good  performance  in  extremely 
high  or  low  ambient  temperatures.  This 
special  design  permits  use  of  such  units  in 
most  Military  equipment. 

IN  GENERAL  OUR  STANDARD 
FRAME  TYPES  MAY  BE  MODIFIED 
WITH  RESPECT  TO  Voltage  (25-440 
Volts)  —  Frequency  (25-1800  Cycles)  — 
(^ases<-> Special  Shafts— •  External  Wiring 
—  Mounting— and  other  Physical  Features 
Mf*  Invlfa  Inquiry 
For  mddition»t  dsts 
<end  tit  your  Fng/neerrnd  apectficsttonn 


EASTERN  AIRDB^ICESJNC. 

S85  DEAN  ST..  BROOKLYN  17,  N.Y. 
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BIRTCHER 


STAINLESS  STEEL  -  LOCKING  TYPE 


THE  BIRTCHER  CORPORATION 

MU»4tiS&TON  OR  lOS  i7 


CAMERA  AND  INSTRUMENT  CORPORATION 


Tfc*  W9fl4  %  ioryttf  frod«#«#f  9f  Woih^rt 


DIFFERENTIAL 

COMPUTING 

POTENTIOMETER 


NOW  odd  Of  subtract  two  voriobUs  in  on«  instfuiiiont->wtlH  on« 
voltoQo  source  I  This  compoct  unit  does  work  ol  two  potentiometers-^ 
soves  cost  by  eliminotmg  one  hos  high  inherent  cKCurocy  of  o  single 
potentiometer 

When  one  voriobte  rototes  shaft  ond  other  rotates  body  of  thb 
Type  748  Potentiometer,  rset  voltoge  sum  or  difference  is  brought  out 
through  coin-silver  precision  slip  rings  in  cover  plate,  shown  above. 

lineority  of  0  10%  is  guoronteed  ~  ond  the  high  resolution,  long  life, 
low  noise  level,  ond  low  torque  found  in  oil  foirchild  Precision  Lineor 
Potentiometers  con  be  depended  upon  os  olwoys. 

Suggested  oppl*<otions  for  this  new  precision  instrument  Irnlude  us# 
in  servomechonisms  for  computing  or  power  omplificotion,  direct  reploce- 
ment  of  2  single  potentiometers  when  one  is  b4%g  used  for  compensotion 
or  correction  purposes,  etc  Tor  detoils,  address;  Dept.  N,  SS-Od  VonWyck 
boulevard,  Jomctco  1.  N  Y. 


Whoro  vibroHors  it  o  problom,  Rirtchor 
Locking  TUBE  CLAMPS  ofTor  o  foolproof, 
pfoctkol  tokition.  Rocommorsdod  for  gji 
typot  of  hrbot  orsd  similar  pKrg-in  com- 
ponordt. 

Moro  thon  throo  minion  of  tfiOM 
cftnpt  In  UM. 


PRil  CATALOG 


steel  tub#  dompt  and  our  stondord  cote- 
leg  hstmg  tube  bose  typos,  rocommonded 
domp  designs,  ond  price  hit 


Stop  listening  to 

UiSTORTED 


The  connoisseur  of  music 
listening  wants  to  recog- 
K  niie  the  clear  brilliance 

symphonic  sound  and 

BROOK 

All  Triode  High  Quality 

AUDIO  AMPLIFIER 

Civet  It  To  Him 


JttBi  'h«4H  lOt  J  10  MWlIf 

riw  tmUskk  Vadrf  i;.4j  to  uem 

with 

•  DtstortMMi  snd  intcrvMidttUoon  si  s  nrw  Uyw 

•  Rcdertioe  of  Itstfning  fsttfur 
e  inlliMt.  clear  tone 

•  Scpsraie  cenrrob  stepped  for  8sss  snd  Treble 

•  Evtremefy  low  voteme  wttboeisny  lossof  eeshtv 

ttvtif  f*r  Wf  rnNnel  lnilffM 


BROOK  ELECTRONICS.Inc. 

wirs  4pr«4 

Dept.  BB-d,  J4  De  Hart  Place,  Elizabeth,  NJ 
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MtCH  mo 
yoa  vMuuN  tuh 

VUTMlTd  IIT 

l?l»S 

WWW  %4^  n 


MfliQ  PtOli  U 
«I1  S3  7$  Y 
I7.SO  / 

HI  votuti  non 

W.rW  »n>y  U  f  S 


NOTHELFER 

Special 

TRANSFORMERS 


Proven  by 
Past 

Performance 

0>rr  2S  ytort'  ei 
p«ricn<r  in  rtw  man 
yPocturt  of  tpccwls 
at  cott  Ikat  com- 
parrt  ta>orablv  with 
ilandard  typai  luilt 
in  quality  planed  by 
yean  of  actual  um 

From  10  VA  to  300 
KVA  Dry  Type  only 
ktb  Open  and  En 
caned  I,  2,  and  3 
Fhaie  IS  to  400  cycles 


Sena  tor  NIW  |  note  BULLiTIN 

NOTHELFER 


WINDING  LABORATORIES  '***" 
9  ALBEMARLE  AVE.,  TRENTON  3,  N 


ILICTRONIC  INSTRUMENT  CO  INC. 
274  N*wp«rf  Strcef,  Iroohlyn  12.  N  T. 


publitthers  of  radio,  television  and 
electronic  manuals,  is  now  located 
in  its  new  30,000-sq  ft  plant  at  2201 
K.  46th  St.,  Indianapolis  5,  Ind. 


KAYTHt»N  Mfg.  Co.  is  constructinjr 
a  two-story  addition  at  the  north 
end  of  its  Waltham,  Mass.,  plant  to 
increa.se  prcnluction  of  cath<>«le-ray 
tubes. 


Thk  Kki.iabu:  Spring  &  Wirk 
Forms  Co.,  Cleveland,  Ohio,  has  ex¬ 
panded  from  the  manufacture  of 
clo.se-tolerance  mechanical  sprinirs 
and  wire  formations  to  set  up  a  new 
department  for  the  manufacture  of 
tuner  coils  and  other  precision  parts 
for  television,  radio  and  electronic 
devices. 


PERSONNEL 


llANiKi.  H.  Smith,  previously  asso¬ 
ciated  with  We.stern  Klectric  and 
(Iraybar  Klectric  in  New  York,  has 
been  appointed  technical  director  of 
the  Maine  Rroadcastint;  System. 


.John  A.  Hickky,  associated  with 
the  radio  recrdvinir  tulre  division  of 
Raytheon  -Mfit.  Co.  as  a  radio  tube 
application  enjrineer  for  the  past 
fifteen  years,  has  been  appointed  an 
enKineerinjr  field  adviser  in  the 
Raytheon  replacement  tube  depart¬ 
ment. 


Ci.i.NTON  R.  Hanna,  a.s.s(Kiate  di- 
rr*ctor  of  the  research  lalroratories, 
WestinL'house  Klectric  Corp.,  I’itts- 
burjfh,  I’a.,  has  lieen  awarded  the 
Howard  N.  I’otts  .Medal  of  the 
Franklin  Institute  for  his  initiative 
in  the  conception  and  development 
of  the  tank  irun  stabilizer. 


William  C.  Barf: ham.  as.sociated 
with  enirineerinir  work  at  WBAL 
for  twenty-two  years,  has  been  pro¬ 
moted  from  acting  chief  engineer  to 
chief  engineer  of  that  station. 


Rikikr  S.  War.nkr.  former  dirrn’tor 
of  enirineerinir  for  the  .Atomic 
Kneriry  Commission,  has  joined  the 
staff  of  .Arthur  1).  l.ittle,  Inc..  Cam¬ 
bridge,  .Mass.,  research  and  eniri- 
neerinit  organization. 


Wti.LiAM  Shannon,  formerly  as¬ 
sistant  chief  electronics  engineer  at 
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INSTRUMENTS 
With  Tax  KITS! 


Qnd  ptctofiat  diO^roms 
twciOM-d  With  tovr  {ICO  Kit  votf  ore  certom  ol 
twifitnQ  OMt  o  Ipboroforv  t>p«  precision  ifiitrument 
It  %  no  trick  ot  oil  to  complete  Hie  |Ob  in  one 
evening* 

Build  It  yOtfccelt  «o*r  otsembhr  lobor  coit  Acquire 
•nvoluoble  electroAtc  knowledge  ond  eipcrience 
lOLLOW  THf  LfAD  of  numero«%  TV  monyfocturert 
wbo  ipecity  fICO  inctrumentt  ond  kite  Ideolty 
(uittd  for  TV  {ICO  VTVm  goei  to  10  000  volte 
ond  o««r  200  Mr  with  oyr  occe«»orv  probet  (ICO 
Sweep  Oenerotor  Not  TV  ckonnelt  morked  on  pond 
ond  cryttol  morker  new  {ICO  tcope  hot  high  tenti 
tiv  tv  ond  futh  puM 
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Ntw$  or  TN[  iNOuinr  (cMt»M4' 

the  U.  S.  Naval  Ordnance  Plant, 
Forest  Park,  III.,  has  been  ap-  ^ 
pointed  an  electronics  enirineer  in  I 
the  Guided  Missiles  Ijiboratory  of  j 
the  National  Hureau  of  Standards. 

Tho.mas  1).  Fru.ER,  formerly  in¬ 
dustrial  enjrineer,  has  been  trans-  ! 
ferred  to  the  .sales  merchandising 
department  of  Sylvania  Electric 
Prixiucts  Inc. 


In  the  United  States  only  MICRO  beahnas  have  ground 
out^r  rings  and  racewayt  wh*n  it  conwt  to  miniaturo  tis#*. 

Writ*  for  your  copy  of  Technical  Bulletin  No  50  show¬ 
ing  RADIAL  (conrod,  »Ktr«  light,  and  full  raca).  Angular 
Contact,  Saif  Aligning  and  Pivot  Beanngs  '  »**  to  *1”  O.D. 

New  Hampshire  Ball  Bearings,  Inc. 

S  MAIN  STgEIT  PITiaaOaOUOH,  NfW  NAMPSHItl 


T.  D.  Fuller  H.  DuVal.  Ir. 

Hkrbkrt  IH!  Vai.,  .Ir.,  formerly 
with  General  Electric  Co.,  has 
joined  .Airborne  Instruments  Ijtb- 
oratory.  Mineola,  N.  Y.,  as  techni¬ 
cal  assistant  to  II.  R.  Skifter,  presi¬ 
dent. 


Thm  GROUND  Miniaturm  Bearing 


Wii.i.iAM  .'^l.OAT.  .assistant  chief 
enjrineer  in  charge  of  enKineerinir  at 
WPIX.  New  York  News  television 
station,  recently  resi>rned  to  liecome 
chief  engineer  of  television  station 
KF]YI.,  San  .Antonio,  Texas. 


NEW 

BENDIX-PACIFK 
TEIEMETERIN6 
PRESSURE  CAGE 
for  0-400  PSI  range 


Thii  Pe0iayf0  ^iclivp«»Asi*mbly  No  421710  tTT7-9A)<» 
ppovidtt  o  nww  mtoiuroment  range  for  Bendix-^ocifR 
AN  DKT  3  Telemetering  Systems.  It  moy  be  wtod  for  tnoai» 
wrement  of  differential  pressures  or  for  pressuros  relotiOa 
to  o  reference  pressure,  ond  may  be  colibroted  frOPl 
0  to  5  7Sl  or  ony  ronge  between  S  orsd  400  7Sl.  Oiffgf* 
entiol  pressures  to  o  moi^mum  of  ^  300  7Sl  nigy 
be  meosured  it  Noturol  frequerKy  it  500  to  2000 
Cycles  per  second  with  the  response  time  dependgat 
upon  the  length  ond  nometer  of  the  connecting 
tubing  Acceleration  error  is  negligible.  We<  glH, 
0.32  lbs.  it  This  new  goge  complements  th#  BendU* 
Pocific  series  of  high  pressure  goges  which  ronge 
from  0  to  3000  7Sl  it  Bendii  Pocific  Telemetering 
Systems  ore  ejtremely  fleaible  in  design  applicotipn 


ond  momtenorKe  due  to  the  use  of  umtited,  stondord 
dimension  telemetering  coses  ond  plug  m  components, 
ifia  Pacific  focitities  itKlude  instollotion  orsd  eppi'* 
field  operotion,  doto  reduction  and 
HPKi9^K|&^We  art  olso  prepared  to  supply 
telemetering  itotion  focitities  on  request. 


W.  Sloot  A.  H.  Lamb 

.Anthony  H.  I.amb.  formerly  as- 
.-^i.^tant  chief  engineer,  has  been  ap¬ 
pointed  vice-president  of  the  Wes¬ 
ton  Electrical  Instrument  Corp. 
.Newark,  N.  J. 


cation 


l.l'ciFN  I’.  TfCKKRMAN,  previously 
with  the  International  Industrial 
development  Co.  as  chief  engineer 
in  charKe  of  all  military  specifica¬ 
tion  equipment,  has  joined  the  .staff 
of  the  National  Bureau  of  Stand- 
ard.s  as  liaison  enifineer  in  the 
Guided  .Mi.ssiles  I,jiboratory. 


(Mt  t«st  EitMtrMt  liru:  4fS  fifit  litNt.  Hiw  Tot  17,  R.  T. 
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MAGNETIC  AMPLIFIER 


DC  to  DC  TYPE  63-1 


MEASUREMENTS  AMPLIFIER 

The  Type  63-1  ii  a  precition  DC  to 
DC  Amplifier  having  a  trantconduct- 
once  of  more  than  5,000,000 
micromhos.  It  it  intended  for  use  in 
measurements  and  control,  and  when 
used  with  other  Tront-Sonict'  instru¬ 
ments,  mokes  possible  the  recording 
of  pressures,  acceleration,  tempero- 
tures,  etc.,  on  a  standard  recording 
milliammeter. 

• 

INPUT  RESISTANCE .  . ...  220  ohms 

OUTPUT  IMPEDANCE  . 2  ohms 

OUTPUT  CURRENT . 300  mo.  (moi ) 

ACCURACY  Coin  rttnoim  (onstont  to  ■  0  S% 

ZERO  STABILITY .  .  .Ztto  shift  ovtr  o  ptriod 
of  tovtrol  weeks  is  equivolent  to  less  thon 
-*  0  08  millivolt  ol  the  input  terminols 


LOAD  RESISTANCE 

TRANSCONDUCTANCE 

(ohvn) 

(ffiiCromKot) 

3 

SzlO* 

10 

2z  10‘ 

30 

08zl0‘ 

The  encellent  reliability  of  this  am 
plifier  makes  it  suitable  for  use  in 
many  long. life  and  standby  applica¬ 
tions  where  the  reliability  of  vacuum 
tube  amplifiers  would  not  be  ade¬ 
quate  Power  supply  it  obtained  from 
the  AC  line  at  commercial  voltages 
and  frequencies,  the  specified  per¬ 
formance  being  obtained  at  voltage 
and  frequency  tolerances  of  :*:10 
per  cent. 


TRANS-SONICS,  INC. 

BEDFORD  AIRPORT 
BEDFORD,  MASS. 


NEW  BOOKS 

Kxlru|Milali<»n.  Interpolation 
anti  SiiHMithintc  of  Stationary 
lime  Serien 

Bv  Norhs.rt  Wi»;ns;r,  /Vo/r»t«r  o/ 
Mnthrinntirii  MIT.  I'lihluthrd  jointly 
hy  Thr  Trrhnology  Prr*»  of  MIT  and 
.fiihn  Witty  rf  Son*.  Inc.,  Neio  York, 
la-Ilt,  K.3  I>ayr»,  14.00. 

Tmk  oiNThVTS  <if  this  book  ap- 
[)eari‘d  duriiitr  the  ssar  an  a  cla.-tnified 
rejairt  to  the  National  Defense  Re- 
.searih  ('ouniil  and  a.s  such  consti¬ 
tuted  the  author’s  presentation  of 
his  important  contribution  to  the 
theory  of  obtimum  filterinft  and  pre¬ 
diction.  Prior  to  this  work,  filter 
design  had  lieen  commonly  handled 
on  the  ba.sis  of  either  steady-state 
frerjuency  resismse  or  on  transient 
resjamse  to  particular  waveforms. 
Although  it  had  Ireen  jr«*nprally  rec- 
osrnized  that,  in  the  presence  of 
noise,  the  optimum  bandwidth  of  a 
filter  is  related  to  the  spectrum  of 
the  siirnal  to  Isr  passed,  no  ritforous 
theory  had  lieen  available  for  de- 
ttrminintr  the  obtimum  shape  of 
the  pass  band.  Professor  Wiener’s 
contribution  was  to  consider  the 
problem  on  a  statistical  basis,  de- 
si^'niiijr  the  filter  so  as  to  minimize 
the  mean  sipiare  deviation  of  the 
output  from  its  desired  value.  By 
combininK  the  theories  of  statis¬ 
tics  and  communications,  he  laid 
the  foundation  for  an  entirely  new 
coiu'ept  of  the  theory  of  communica¬ 
tion  and  information. 

The  central  idea  of  this  volume  is 
to  form  a  uuantity  Kivintr  a  meas¬ 
ure  of  the  mean  .sipiare  deviation 
of  the  actual  output  from  the  de¬ 
sired  output  and  to  determine  the 
filter  characteristic  which  mini¬ 
mizes  this  «iuantity.  The  desired 
output  miyht  be  merely  a  delayed 
replica  of  the  ori^'inal  sitrnal  as  in 
the  case  of  ordinary  filter  problems, 
or  it  mirrht  be  some  other  function 
of  the  input  such  as  its  derivative 
or  its  value  at  some  future  time  as 
in  the  case  of  a  predictor.  The  op¬ 
timum  characteristic  is  determined 
on  the  basis  of  the  known  a  priori 
j  statistics  of  the  siynal  and  the 
noise,  the  solution  iHMnjr  completely 
I  determined  by  the  correlation  func¬ 
tions  of  the  noise  and  the  signal. 

.-Xlthouyh  the  filter  characteristics 
obtained  in  this  manner  may  l>e 
shown  to  t»e  an  absolute  optimum 


2  KW 

VACUUM  ’TUBE 

BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


For  Only  $650. 


Never  before  o  value  like  tbit  iiew 
2-KW  bench  model  ''lombarder"  or 
I  hifk  frequency  induction  heater  ...  for 
toving  time  ond  money  in  surface  hard¬ 
ening,  brazing,  soldering,  onneoling  ond 
many  other  heat  treating  operations 

Simple  .  .  .  Easy  to  Operate  .  .  . 

I  Economicol  Stondardizatioa  ol 

I  Unit  Mokes  This  New  Low  PrKe 

I  Poesible 

This  compact  induction  heater  soves 
space,  yet  performs  with  high  efficiency 
Operates  from  220-volt  line.  Complete 
with  foot  twitch  ond  one  heating  coil 
I  mode  to  customer's  requirements.  Send 

I  samples  of  work  wonted.  We  will  od- 
viso  time  cycle  required  for  your  par¬ 
ticular  job  Cost,  complete,  only  $650 
i  Immediote  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters 
ore  mode  in  the  following  rongt  of 
i  Power  1  2  34  5  7'j-10  12>j-15-18  25 
40  60  80  100  2S0KW 


Division  of 

“S "  CORRUGATED  QUENCHED  GAP  CO. 

107  Monroe  St.,  Garfield,  N.  J. 
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KIrrIronir  .>l«‘n ! 

“Sputlight  ii*  on  the  in 

2.'i0  KIrrIronir  KxhibilM  for 
%ou  to  itrr.  Ilrar  ihr  lalrwt  ilr- 
\rlopmrnlK  gi%rn  in  I7.>  Irrh* 
nirai  pa|N‘rH  organizr*!  into  28 
•rnitionit  and  i»> ni|H>Miunii>  ro\> 
rring  rvrry  firld  of  elrrlroniri*. 
I^ol  Marrh  15.710  allrn«lr<l. 
Ihr  rrfdMralion  (4  <la>»)  ii> 
S8.4NI.  for  rirrtronir  industry 
ftroplr.  '•»  •p*«  !•  r«biK 

THI  INSTITUTl  Of  RADIO  INfilNEtRS 
1  i«t  7«tl«  St  Nr>  YoHi  II.  M  Y. 


Oilers  Full  Frequency  Tape  Recording 
at  a  SAVING! 


The  widely  acclaimed  MaRnecorder 
PT6-JA  portable  magnetic  tape  re¬ 
corder  is  the  only  moderately 
priced  instrument  on  the  market 
today  that  gives  you  a  flat  fre¬ 
quency  response  all  the  way  from 
40  to  15.000  cps  ±  2  db  —  tu-ice 
the  range  of  many  others'  Low  in 
distortion  and  wow,  the  Magne- 
corder  PT6-JA  meets  high  NAB 
broadcast  standards. 

RICORDER 

This  It  the  same  tape  recorder  used 
by  commercial  itatioru  and  recording 
studios  throughout  the  world  Includes 
quick-change  capstans  for  recording 

See.  hear,  operate  this  outstandin 
^  »  Mapnecord  dealer,  or  u-rile  for 


at  T'i  or  15  in  sec  high-speed  re¬ 
wind.  and  high  speed  forward 
AMRIIFIER 

This  amazingly  low  priced  high  qual¬ 
ity  amplifier  includes  low  impedance 
microphone  and  bridging  inputs,  gain 
control  with  VU  type  meter.  10  watt 
audio  amplifier  with  monitor  speaker 
and  terminal  for  external  speaker, 
zero  level  line  output  terminal  Three- 
position  switch  selects  erase  record 
playback,  or  public  address 

RORTARIE  UNIT  CONSTRUCTION 
The  PTH-JA  is  built  In  two  conven¬ 
iently  proportioned  cases  averaging 
about  2.5  lbs  each  Carry  it  anywhere 
Either  unit  can  be  combined  with 
other  Magnecord  Held  or  studio 
equipment. 

no  tape  recorder  today  Call  on  your 
nij  name  and  PT6-JA  specifications. 

INC.,  CHICAGO  1.  Ill 
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TWO  NEW 

TWIN  POWER  SUPPLIES 


MIW  lOOKS 


for  lint-ar  or  nonlinear  circuits  in 
the  case  -where  both  sitrnal  and 
noise  have  the  statistics  of  ordinary 
fluctuation  noise,  the  technique  is 
in  iffneral  applicable  <inly  in  the 
case  of  linear  circuit  elements  and 
where  the  mean  s(4uare  error  cri¬ 
terion  jrives  a  reasonable  measure 
of  the  jfomlness  of  the  result.  Noise 
reduction  by  nonlinear  methods 
such  as  peak  limitintr  noise  suppres¬ 
sors,  dynamic  noise  suppressors, 
f-m  systems,  and  lam  .systems,  fall 
»)Utside  the  scofs*  of  this  book.  Also, 
although  the  mean  .square  error  cri¬ 
terion  will  4five  a  reasonable  meas¬ 
ure  of  jf(HMlness  in  the  majority  of 
practical  ca.ses,  there  are  some  case.s 
in  which  it  does  not  represent  a 
true  measure  of  desirability  and 
some  other  criterion  such  a.s  the 
maximum  peak  sijrnal-noise  ratio 
will  jrive  better  results. 

Following  an  intro<luction  of  21 
payes,  the  b<K)k  contains  five  chap¬ 
ters  of  text  and  three  appendices. 
The  first  chapter  is  a  resume  of  the 
fundamental  mathematical  motions 
involved.  To  a  larye  extent  this 
chapter  is  a  review  of  the  prin- 
cijdes  of  yeneralizeil  Fourier  analy¬ 
sis  previously  published  by  the 
author  in  other  volumes.  The  sec¬ 
ond  and  third  chapters  treat  respec¬ 
tively  the  predictor  and  the  filter 
for  sinyle  time  series.  By  an  appli¬ 
cation  of  the  calculus  of  variations, 
the  form  of  the  linear  o|H*rator 
which  minimizes  the  mean  square 
error  is  determined.  The  solution 
involves  a  rather  elals>rate  Fourier 
analysis  to  sejiarate  the  statistics 
applyiny  to  the  past  of  the  input 
siynal  from  those  applyiny  to  the 
future,  U'cau.se  a  jihysically  realiz¬ 
able  network  can  ojH-rate  only  on 
the  past  and  cannot  anticipate  the 
future  except  in  a  statistical  sen.se. 
The  fourth  chapter  considers  filters 
and  predictors  for  multiple  time 
.series.  The  fifth  chapter  considers 
several  miscellaneous  problems  such 
as  the  jiroblem  of  approximate  dif- 
feri-ntiation  and  the  problem  of 
interpolation 

.Appendix  .A  of  the  hiwik  is  a  fable 
of  the  first  five  I.ayuerre  functions 
for  values  of  the  aryument  ranyiny 
from  0  to  :10  with  varyiny  intervals. 
These  functions  are  a  set  of  normal 
and  orthoyonal  functions  whose 
Fourier  transforms  are  all  rational 
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electrical  appliance 
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Product  Life 
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fractions.  As  such,  they  atTord  a 
convenient  means  for  approxima- 
tiiiK  any  functions  of  a  certain  class 
in  terms  of  functions  having  ra¬ 
tional  fourier  transforms.  Api)end- 
ices  B  and  ('  are  reprints  of  short 
papers  by  Professt>r  Norman  l.,evin- 
stin  giving  a  le.ss  ci>mplete  but  much 
simpler  exposition  of  the  main  ideas 
of  the  book.  In  this  reviewer’s  opin¬ 
ion,  anyone  approaching  the  liook 
for  the  first  time  should  start  with 
Ap|H*ndix  r,  follow  with  Appendix 
B  and  then  read  the  main  text.  This 
setpience  will  .serve  to  establish  the 
main  points  of  the  theory  before  the 
reader  t)ecomes  lost  in  questions  of 
la'lH'sgue  integrability  and  other 
subtle  points  of  Fourier  fhtstry. 

The  reader  who  lacks  an  ade- 
(|uate  background  in  Fourier  analy¬ 
sis  including  integration  in  the 
complex  plane  will  find  the  b<H)k 
difficult  t<»  read.  FNen  those  engi¬ 
neers  who  have  had  considerable 
exjH'rience  with  Laplace  transforms 
will  find  the  work  confusing  I)ecause 
the  real  axis  of  the  complex  plane  is 
consistently  used  to  repre.sent  real 
frequency.  .Apparently  the  principal 
reason  for  this  is  the  frequent  use 
made  of  complex  conjugates  which 
represent  reflections  about  the  real 
frequency  axis.  Had  the  conven¬ 
tional  orientation  lM‘en  used,  it 
would  have  l)een  necessary  to  intro¬ 
duce  a  new  symbol  denoting  a  re¬ 
flection  about  the  imaginary  axis. 
Kven  with  this  handicap,  this  re¬ 
viewer  believes  that  the  conven¬ 
tional  orientation  in  which  the  im¬ 
aginary  axis  is  used  to  repre.sent 
real  freipiency  would  have  made 
the  IxMik  more  understandable  to 
the  majority  of  reailers. 

The  reader  who  is  more  fa¬ 
miliar  with  I.aplace  transforms 
than  with  Fourier  transforms  will 
al.so  have  some  difficulty  in  recon¬ 
ciling  himself  to  the  notion  that 
|M)les  in  the  lower  half  plane  (right- 
hand  half  plane  in  the  conventional 
orientation)  do  not  repre.sent  time 
functions  which  grow  indefinitely 
but  instead  represent  time  func¬ 
tions  which  do  not  vanish  fur 
negative  time.  This  point  is  funda¬ 
mental  to  the  problem  and  could 
not  have  Iieen  eliminated  by  a 
change  in  notation.  In  many  other 
places,  however,  it  is  felt  that  com¬ 
prehension  could  have  been  facili¬ 
tated  by  a  few  explanatory  com- 


Givt  unsurpasstd  ljsttnin{ 
pitasur* 

We  Invite  the  opporhmity  to 
prove  our  statements  to  critical 
listeners  .  .  .  with  FACTS!  You 
will  receive  promptly  whatever 
evidence  you  ask,  from  charac¬ 
teristic  curves,  to  a  sample  oi  our 
exclusive  cone  material.  Mean¬ 
while.  ask  your  dealer  ior  the 
most  convincing  test  oi  all — a 
demonstration  oi  the  Bozak  team 
at  work.  Listen  ior  prooil 


Slip  o  HE YCO  Nylofi  Stroin  i«li«l  ftw thinf  •!»  wir«. 
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$f»«p  HE  YCO  into  cliotait  holo.  ( THo  Noyco  importt 
a  poaitfvo  neH'tlip  prip.  ^oot  not  iofvro  wiro.) 


HERE'S  WHAT  A  HEYCO  WILL  DO 

1.  Save  lime ~  reduce  cost* 

2.  Abiorb  cord  pull,  push  ond  torque 

3.  Insulate  wire  at  chassis 

4.  Prevent  fraying 

5.  Eliminate  tying  knots 

6.  Improve  appearance  of  product 

HEYCOS  ARE  USED  ON  MANY  PRODUGS 
You  will  find  HEYCOS  being  used  on 
on  increasing  number  of  nationally 
known  appliances  . . .  toasters,  heat¬ 
ers,  clocks,  roasters,  mixers,  record 
players,  radios,  television  sets,  toys, 
lamps,  polishing  machines,  etc. 


.  .  .  that  the  new  Bosak  Wooter  8199 
olferi  uniurpOMed  transient  response,  be¬ 
cause  oi  these  desiqn  Icatures; 

•  Low  Resonance  Low  Mass 

•  Smooth  Response 

•  Free  Moving  Construction 

•  "Dead"  Cone 

•  Highly  EHective  Damping 


HEYCOS  ARE  MADE  IN  II  SIZES 
For  clock  wire  to  S-IO  3  cable 


MAKE  SURE  YOUR  PRODUCT 
IS  DOUBLY  PROTECTED 
BY  A  HEYCO  STRAIN  RELIEF 


.  .  .  that  the  new  Botak  Dual  Tweeter 
B  200  (Patent  Pending)  oilers  new  realism 
oi  tone  combined  with  genuine  listening 
ease  up  to  and  beyond  13000  c.p.s.,  be¬ 
cause  oi  these  design  ieatures: 

•  Exceptionally  broad  spatial  coverage 

•  Cleon,  smooth  response 

•  Highly  eliective  damping 

•  Velocity  oi  highs  matched  to  wooler 


HCYMAN  MANUFACTURING  CO. 

KENILWORTH  7.  N  I 


WRITE  FOR  PROOF,  Ask  also  lot  name 
ot  Botak  distributor  In  your  area. 
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FREE  TRIAL:  We  wonf  to  prove  to  f<^u, 

of  ovf  eapenie  the  f<me  roving  feoturei  ond 
convenience  of  Unichoiiii  Juft  rend  ui  your 
compony  purchote  ordor  for  one  Complete  Rit 
If,  ot  the  end  of  five  doyi,  you  ore  not  fotu 
fied  return  ot  our  eipenie  without  ony  ohligo 
troni  ff  you  with  to  Eeep  ft,  /urt  mod  uf  o 
check  covering  the  cott 
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ELiaRONIC  CONSTlUaiOH  SET  ' 
Cuts  "Breadboard"  Tim*  50% 

Uted  by  leeding  meewfectweft  fer  (lit  (etHlrectiee  ef 
tiyefimentel  ci*(e<H  -  ct  •  Sd%  strinf  ie  t<m«  and 
celt  Thewteedt  ef  tircaih  he««  been  (reglad  end 
letted  eft  ihtt  devue  Oik#  (empirled,  (ifceil  cae  be 
tle«vd.  med  at  paffitanefti  ege.pmaitl.  er  bfakee  davit 
fer  re  ete 
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mi-nti*  in  simpler  lanjruaKe,  at  no 
luaa  in  riifor. 

It  i*  KrutityinK  to  note  that  the 
IxKik  is  relatively  free  from  typo- 
irraphical  errors.  In  a  b<H>k  as  in¬ 
tensely  mathematical  aa  this  one. 
freedom  from  errors  is  important 
unless  the  reader  is  already  well 
ver.sed  in  the  subject. 

This  EKs)k  is  already  much  quoted 
and  is  destined  to  become  more  so. 
An  understanding:  of  the  theory 
contained  is  well  worth  the  effort 
of  serious  engineers  and  for  those 
who  desire  to  make  significant  con¬ 
tributions  to  the  state  of  the  art, 
it  is  essential. — \Varr»:n  1).  WHITE. 
Airhnnte  huttniments  Ijoboratory, 
Minfola,  .V.  Y. 


Ruiliii-FreqiKMiry  Heatin|E 
Eqiii|>m<‘nt 

Bv  I.,  I,.  I,AN(;ToN.  I'ltmnn  Puhlinh- 
ivg  Corporntion,  S’rie  York,  1949,  196 
pnyrit,  $:T.7.5. 

The  average  communication  man’s 
lack  of  knowUnlire  concerning  other 
branches  of  the  field  of  electronics 
is  fre<|ueiitly  a  .source  of  embar¬ 
rassment  and  indeed  sometimes 
humiliation.  In  this  British-auth¬ 
ored  b<M)k  on  r-f  heating  equip¬ 
ment,  l.aiigton  has  provided  an  ex¬ 
tremely  handy  and  concisely  writ¬ 
ten  volume  which  can  effectively 
fill  in  the  gaps  on  this  universally 
used  but  often  not  completely 
understood  subject. 

The  two  l)asic  tyjH's  of  r-f  heat¬ 
ing  equipment,  namely  dielectric 
and  induction,  are  first  clearly  de¬ 
fined.  The  rest  of  the  b<M>k  pre.sents 
a  d*-tailed  picture  of  the  ramifica¬ 
tions  of  each,  including  circuit  de¬ 
tails.  .An  exceptionally  complete  ap¬ 
pendix  furnishes  a  great  deal  of 
practical  information  on  I.-C  cir¬ 
cuits,  properties  of  dielectrics,  and 
a  survey  of  British  tubes  suitable 
for  use  m  radio-frequency  heating 
e<iuipment.  Coverage  of  British 
components  and  equipment  does  not 
appreciably  impair  the  usefulness 
of  this  book  to  American  engineers. 

The  book  includes  a  special  de¬ 
sign  section  for  college-level  radio 
or  electrical  engineers  which  should 
l>e  of  intere.st  and  value  to  users  of 
cHpiipment.  as  well  as  those  actually 
i  engagc'd  in  the  design  of  such 

ftkttimty.  TfSO  — (LECTRONICS 
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Development  and  Rroductien  of 


SPECIAL  PURPOSE  VACUUM 

TUBES  BY  ECLIPSE-PIONEER 


We*re  not  in  the  standard  vacuum  tube  hufineis.  But 
we  are  debniiely  in  the  business  of  developing  and 
manufacturing  special  purpose  vacuum  tubes — tubes 
(hat  are  not  generally  available.  IXiring  the  past  three 
years,  for  example,  our  facilities  have  produced,  such 
devices  as  the  Chronotron  thermal  time  delay  tube,  the 
Convearon*  vertical  sensing  tube,  the  TT-I  3000  me 
temperature  limited  noise  diode  tube,  counter  tubes, 
glass  enclosed  spark  gaps,  and  phono  pickup  tubes. 
Quantities  of  all  these  are  now  serving  many  phases  of 
industry  in  a  wide  variety  of  applications.  We  invito 
your  use  of  our  facilities  to  develop  and  produce  youc 
requirements  of  special  purpose  vacuum  tubes.  \oug 
inquiries  concerning  the  scope  of  our  facilities  or  detail# 
of  any  of  our  tubes  will  be  given  immediate  attention. 
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40  01  M  *  Tip  Oia.— toth  '/i”  and  Tips 
furnished  sHth  Each  Iron  *  frkt—  $moo 


So  licHl  It*  weicHi  m  hardly  notirrablt.  Out 
prrformi  any  iron  of  equal  aue  Hatchet  dr- 
Kin  make*  it  more  comfortable  and  prarticat 
to  u*e  than  a  pencil  iron  No  tranaformer  re¬ 
quired  Write  for  complete  ratalof 
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STODDART  NM-lOA  * 

RADIO  INTERFERENCE  AND  FIELD  INTENSITY  METER 


#  MfASURfS  ro4«Qt*d  en4  cof'dwctvd 

»n<« 


etthrf  bolon(«*d  or  wnboloncrd 
microvolt  fo  one  voM 


•  READS  d<roctiy  m  m»<re«elt»  end  db 

•  AC  POWER  SUPPLY  REQUIREMENTS 
10S  to  US  volt%  or  310  to  3S0 
velti  A  C  StAgio*  ^Hoto  Vowr<o  moy 
bo  ANT  fREOUENCY  SETWEEN  SO 
CPS  AND  1600  CPS  No  ihock  Keiord 


SENSITIVITY  fioid  ttronftb  wtiny 
rod  •Alonr^ei  ono  mi(rovolt-por>niote# 
to  R  «oltt-^r-i«i#tor.  Eiold  ttronyth 
w»<Af  »Kioldod  loo6  ontonnok  10 
mxrovoltt-^or-motor  to  ,100  voltt-por-  #  GRAPHIC  RECORDER 
•ooftr  At  m  two*toriotAol  voltmotor.  *or»otil«  tomplomont  « 

Wr»U  lo»  COmplot*  tocbnicol  dote 

^^.STODDART  AIRCRAR  RADIO  CO 

Moin  oHico  ortd  d^^t 
6644  Sente  Monice  Slvd. 

Hollywood  3S.  Cel>f 

Phono  NilUido  S}«4 


1-947  Conorel  Melon  SIdf. 
Ootroit  9  M*<h«9on 
Phono  T»«n«ty  1-9960 


equipment.  The  excellent  orRaniza- 
tion  (if  the  material  makes  this  buck 
eliirihle  for  the  shelves  of  any  book- 
ca.He  where  a  reference  source  on 
r-f  heatinjr  eijuipment  mitrht  be  de¬ 
sired — j.F. 
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The  Cyclohm  2900  Motor— Long  Life  •  Minimum  Vi¬ 
bration  •  Quiet  Operation  •  Minimum  Maintenanct 


By  I.Et;  illLI.s,  Manapnij/  Kfiihtr,  Thf 
ytiitini  llfrald,  and  TIMOTHY  J.  Sl’L- 
MVA.V,  f'aeiimilf  Kdifor,  The  Miami 
Urrald.  Mrdraw-HtU  Bunk  Cu..  \fu’ 
Yurk,  11»4H,  319  page*.  $3..'i0 

ni’Tl.lNE  of  facsimile  a.<  it  stands 
today,  written  for  students,  news¬ 
papermen,  radiomen  and  average 
readers  who  merely  want  to  know 
what  the  subject  is  all  about,  with¬ 
out  wadiny  throuyh  theory,  circuit.s 
and  desiyn  data.  Traces  history, 
enumerates  potential  applications, 
explains  ('olorfax  and  I'ltrafax, 
compares  facsimile  with  television, 
covers  all  nonenyineeriny  aspects  of 
operatiny  a  newspaper-atfiliati*d 
facsimile  station,  and  has  one  semi- 
technical  chapter  on  how  facsimile 
equipment  functions.  I,ilH*rally 
illustrated  with  examples  of  effec¬ 
tive  handliny  of  photoyraphs  and 
as.siK'iated  copy  for  facsimile.  An 
excellent  Ixaik  for  its  intendixl  audi¬ 
ence.  and  a  yiMxl  example  of  a  book 
reproduced  by  off.set  from  Varitype 
text,  which  incidentally  is  one  of 
the  methods  u.sed  in  settiny  up  copy 
for  facsimile. — J.M. 


TImin  or*  o  lol  oI  good  molori  on  tho  morli*l. .  .but  you  won't  find  o 
b#H«r  motor  thon  iKo  Cyclohm  9900  ot  ony  prico 

Cyclohm  9900  Molort  con  bo  «wppl»od  o%  Stondord  Copocitor  Motort, 
Synchrenowft  HyttoroMft  Molort.  9  Spood  Copocitor  Motors.  Split  RKoio 
Motert  or  Brush  Typ*  (wound  rotor)  with  or  without  goor  roduction  units 
Thoy  or«  oosily  odoptobi*  to  your  porticulof  powur  problems,  ond  os  For 
oppl<ations,  (ust  chock  this  list 

For  loborotory  oquipmont,  vonding  mochinos,  top#  pulling,  sound  com- 
oros,  toiogroph  tormtnol  oquipmont,  rocording  ond  focstmilo  oquipmont, 
toko  up  fools,  rovoriing  sorvico  ond  gonorol  sorvico  roquiring  o  high 
quolity  motor. 

Thoso  oro  motors  worth  knowing  obout.  ond  so  oro  tho  doions  oF  othor 
motors  modo  by  EMC  ond  Cyclohm  IF  your  product  noods  FrcKtionol  h  p  , 
writo  today  For  hondy  roForonco  litoroturo  and  spociFkotion  shoots  Two 
to  ono.  you'll  Find  tho  r»ght  motor  ot  tho  right  prko 


DIVISIONSt  lilCTKIC  MOTOt  COUP.  CTCiOHM  MOTOt  COt9. 


Sttiinil  K«‘|ir<Hiiirlioii 

B^  (I.  .\.  I’RIC.GS,  Wharf >  dale  U’li-c- 
lijc*  Works,  Bradford.  England. 
Arailabtr  through  British  I ndustrirs 
Cor/i.,  31.'>  Broadwag,  Sew  York  7. 
.V.  Y.,  1949,  143  pages.  $2.9."). 

I. IKK.  the  author's  previous  Ixiok 
on  loudsiM-akers.  this  is  a  brief  re¬ 
view  of  the  subject  pre.sented 
ayainst  the  author’s  exi>eriences  for 
the  lauietit  of  the  nontechnical  hiyh- 
fuielity  addict.  The  IxMik  consists  of 
two  major  parts:  Part  1:  Ixiud- 
siM'akers;  I’art  11;  Uecords. 

The  part  on  loudspeakers  extends 
the  discussion  of  the  previou.s  book 
( “Loudspeakers ;  The  Why  &  How 
(if  ('iO(h1  Reproduction”,  reviewed  in 
Kl.E(TROMr.S.  p  22."),  Auy.  1948), 
pointiny  out  the  difficulty  of  match- 
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NIW  ftOOKS 


(contmvH) 


IN  RES  CO 
JtESISTORS 


HIGH  OR  LOW  WAHAGE 


injf  «  reflex  cHbinet  to  a  large 
!i|>eaker  and  emphasizing  the  im¬ 
portance  of  a  massive  cabinet.  ( The 
author  found  a  brick  corner  reflex 
cabinet  quite  free  from  irregulari¬ 
ties  in  respon.se.  i 

The  part  on  records  surveys  re¬ 
cording  techniques  and  character¬ 
istics  and  di.scusses  the  various  ills 
the  art  is  heir  to,  such  as  tracking 
*‘rror,  surface  noise  and  motor  rum¬ 
ble.  The  most  interesting  feature  of 
the  b<Mik  from  this  reviewer’s  view¬ 
point  is  the  series  of  photomicro¬ 
graphs,  taken  by  K.  Watts,  of 
needles  and  gnmves.  The  pic¬ 

tures  show  the  elTects  of  wear  after 
Various  numiKTs  of  playing  with 
ilitferent  tyiies  of  needles.  They 
provi<le  an  «'Xcellent  objective  argu¬ 
ment  for  usiiig  as  hard  a  material 
for  the  tip  of  a  pickup  needle  as 
p,>ssil)le. —  F.  Kik-kkit,  Jr.,  Air- 
hin  nt  liiKtnnm  hIk  Inc., 

.Ml, ttnin.y. 


lUuatialed  i*  a  parlact  eiampl*  oi 
lohnson  crattamanahip  Phanng 

•quipmant  aaactlf  dupBcatmq  atyla 
and  color  oi  tianimittar  cabinata 
All  lohnaon  phasing  aguipmant  ta 
individually  datignad  lor  tha  Job.  Ada- 
quata  uiaty  factor  oi  all  componanta, 
ampla  front  panal  control  and  adjuit- 
mant  oi  aach  circuit  la  providad 
In  addihon,  lohnson  Phasing  Equip- 
mant  oiiais  ophmum  circuit  datign, 


haaviar  componanta  with  a  widar  ranga 
oi  tuning  adiuitmants  and  automatic 
switching  from  diractional  to  non- 
dirschonal  oparahon. 

lohnson  ior  many  yaars  a  laading 
suppliar  of  antanna  phasing  aquipmant, 
manulacturas  units  with  powar  ratings 
from  1  to  SO  kw.  Standard  as  wall  as 
custom  cabinata  lo  match  your  aquip- 
mant  ara  mada  in  tha  lohnson  plant. 

Your  inquinas  ara  always  walcoma. 


Bv  A.  If.  \\’.  Bwk,  Stanilnrii  Tflr- 
nimmitnini,  m,,  Lahomtnrirn,  Gi'Caf 
ISritiiin.  Thf  .Miic.Millnn  ('oin/mni/, 
\,ir  York  .V.  I'.,  11* IS,  ISO  payrs. 


.An  advanckp  analysis  of  velocity 
modulation  tubes,  ba.sed  on  British 
re.search,  is  presented  in  this 
volume  of  a  series  of  iaioks  on 
-Modern  Radio  Techniques  published 
by  the  Camiiridge  I’niversity  Press. 
The  bcMik  will  be  of  most  value  to 
designers  of  klystron  tubes,  but  also 
offers  a  different  approach  to  the 
theory  of  klystrons  which  will  inter¬ 
est  all  engineers  concerned  with 
these  tubes. 

A  short  historical  introduction  is 
followed  by  a  descriptive  chapter  on 
tube  types  and  vel(K-ity-m<Mhilation 
prcH’es.ses.  The  theory  is  developed 
mathematically,  but  the  emphasis 
on  jihysical  considerati<ins  simpli¬ 
fies  the  interpretation  of  the  re¬ 
sults.  First-order  theories  are 
treated  briefly  and  most  of  the  chap¬ 
ters  deal  with  second-order  effects 
such  as  beam  loading,  ilebunching, 
large-signal  analysis  and  hysteresis. 
Chapters  on  cavity  re.sonators, 
high-current  electron  beams  and 
manufacturing  techniques,  plus  a 
brief  apjiendix  on  traveling-wave 
tufH-s,  are  included. 

Correlation  fietween  the  work  on 


INRfCSCO  Rf»i»torft  Nre  •  pro<liKt  of  lunf*’ 
»t>rrd  «ir>d>n(  trchniqi»e«  that  intrudutc  a 
new  meaiute  of  ecoftomy  in  precition  wire 
wound  re«ittor». 

They  are  available  for  IMMF.DIATR  DE 
LIVEKY.  in  diver«ihed  ty{»e«  that  meet 
prarticaily  every  circuit  requirement  of 
load,  ohmir  value,  ti/c,  thape.  and  operat 
ing  condition. 


When  planning  a  new  nrruit  de«ign.  inveA- 
iiKale  the  advantace  of  INKF.HC'O  re«tctor« 
for  ecortomy,  dependability  and  perma- 
ricntly  hied  characterittir*  For  complete 
detailt,  call  uc  write  today  for  your  copy  of 
the  INKKSCO  cataluf 

Maaitfoctwra'i  at  wire 

wOvnd  ra»*i*ort  —  aaclwfivtly  aa 

CHiioai  hv*ll  lanttort  torAiihad. 
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N(W 


The  Design  Makes  the  Difference 


in 


LECTROHM 


"Rib-on-edge "  RESISTORS 


Lcclrolim  “Rib  on  cdgt"  rmttori 
ort  conitriKftd  of  ed9(  mounfcd 
rtmlanct  alloy  iibbon  o(  corru 
9at*d  nofuic  Hcrtin  Iwt  tb«  sc 
(ret  ot  the  Iar9er  than  a>era9e 
heat  distipatin9  orea  and,  there 
tore,  9rcotest  eHK>cn(y  in  limited 
space  Vitreous  cnomcl  coatin9 
(orers  and  anchors  the  ribbon  to 
the  rctractory  tube  pro>idin9  an 
inte9ral  and  solid  unit 


a  Rrquest  sample-- pivinf  resist¬ 
ance.  maiimum  current,  voltape 
Uiop  requireU  end  space  available 

a  AsS  tor  catalog 


ssssssmn 


fSi- 


SfPI  ArcKof  Avviiim  3t,  HMne^s 

Dnnu0n  ot 

NATIONAL  LOCK  WASHIR  CO  .  NEWARK,  N  J 


Square  •  Roctanqular  •  Triangular 
Round  and  Half-Round 


With  •  wide  ranne  of  stock  arbors  . .  .  plus  the 
spcciatizcd  ability  to  cngioecr  special  tubes  .  .  . 
PARAMOUNT  can  produce  tbe  eaact  shape  and  size 
you  need  for  coil  forms  or  other  uses.  Hi-Diriectrte. 
H^Slrrmgti.  Kraft,  Fish  Paper.  Red  Rope,  or  any 
combination,  wound  on  automatic  machines.  Tol¬ 
erances  plus  or  minus  .002'.  Made  to  your  speci- 
hcations  or  engineered  for  YOU. 


InsMe  Parianatars  fmns  .SM'  t«  10.0' 


PARAMOUNT  PAPER  TUBE  CORP. 

6I«  intAViTTi  SI..  rOSI  WAYNi  I,  IND. 

Msmmfsftmrtrt  #/  Psfer  Tmktng  fT  tht  EUftrUs!  ImJustry 


klysitron.s  in  three  different  coun- 
trie.s  is  accomplished  by  frequent 
references  to  the  contributions  of 
French  and  .American  workers  in 
this  field.  The  result  is  an  excellent 
survey  of  kly.itron  theory,  .so  well 
presentifd  that  an  expanded  version 
would  lie  welci'me. — A.  E.  HARRI¬ 
SON,  AKHocintf  Pioft-KKiir  of  Ehctri- 
cal  Knijinffrintj,  I’niremitu  of 
H'nufiinr/ton. 

•  a  a 


Itooks  Kereivetl  fur  Kesiew 

TUB  TfcXH.VIWL  K  OF  KAUIO  DFSIf.-N. 
lly  B.  B.  Zvpli-r  John  AVilry  di  .Sons  Inc., 
N«‘W  York,  t'dUlon.  3!f4  petK***. 

$4  UO.  ittfk  ifRiitn  t*f  F-ditlon  with 
tioriiil  fluta  ftn  rb-c*'lkt'r  and  addi* 

lionAl  diai(raln^.  f  fivt-ring  |>^f»b)f*ln^  linked 
with  dady  mulinr  work  of  a  Itriti^h 
t't*l\er  deriirn 

RADIO  INTKRFRRKNCK  SI 
SlOS  OK  HIOH  hmhXjrKSrY  AKO 
WKIiDKIC  A\alla»d*^  from  Omu#*  of  Tei  h- 
nlual  S**rvifE*P.  r  S  D*'p.'trtm«nt  of  Coiii« 
rnffCR*,  Washington  ;:r».  D  C.,  H  paKc***# 
&0f.  CffVorN  upE-  «tf  dcnjblf-m.'r**en*'d  r<Miin, 
With  adoiinatf'  hltt-nnK  of  power  Uiivs  at 
point  of  entry. 

IlADIo  AND  TKLKVISI(*N  MATMK- 
M.VTIf’S.  H>  Ht-rrdiard  Kiacher  The 
sMacmllian  Co..  New  York,  4214  pafea, 

Ik.iMi.  (lulde  and  refarenof!  for  thf*  |»raAt* 
leal  radio  niati  and  a  collection  of  prfib* 
ienm  for  lnatructor!>.  The  queationp  and 
their  Bfdutlont  are  particularly  Uheful 
to  thoso  preparing  for  i'XTC  operator 
llcenaa  examinations  Sectiona  on  ni»*a>ture- 
rnenta,  pf»wer  etippiieiR  and  recel\*‘rs  will 
aptdy  particiilarlv  t»,  th*-  '•♦•rvice  tnan. 

UAlMD-TKlsKVlSp.N  wrKSTIONS  AND 
ANSW  KHS  H>  WfHtdiow  s'<mlth.  Kditort 
and  KiiKiitter*.  l-irnltbU.  Santa  Uarhara, 
California.  1?4‘*  J1  mi  per  element  tmailed 
indlviduall.v  ».  Mppn  xirnatety  60  pagee  per 
element,  pap*r  oo\rr  Tf.ree  fieparate  well* 
tlluetrat*‘«l  tMMtk<s  iiPtnig  reprenentatlvo 
que>.ijoni»  and  eae> -to-nnder}»tand  anhWers 
for  corntnerciiil  o|*era(«>r  licence  examina* 
tlonf*.  Klciiietit  m  I’tHM'  Theory  and  ITac* 
tl.  en.  Kleineiit  3  Kadp. telephony ;  Kle- 
inetit  4  .\d\HnA«d  ItHflioteiephony. 

THK  BIuI-X'Trtf  lN  MU  HO.SCODK  AND 
ITS  ArPUCATIUN  T< »  MATl*UUAl.rS 
DKt>IiLl-rdS  TB  available  from 

iWtlce  of  TechnUal  S*r\U‘ee,  I’.  S.  Dept. 
<»f  Commerce,  Wii.^hington,  D.  C..  I2f4j», 
4^  paKCH.  $1.25  Prepared  to  aaeNt  In 
training  <*f  Air  F(>rce  technicians,  Mawic 
introductUm  to  j«ub>*<t.  with  pra«  ilcal  In¬ 
formation  on  construct  ion  and  o|>eration 
of  electron  ndcrowopes,  preimratlon  <»f 
repllcae  and  s|>erimenfi.  and  typical  ap* 
pllcHtlon.*>. 

KI’NDAMKNTAIa  TF>HNIQt'KS  IN 
THK  FUKtiCKNi  V  ADJCSTMKNT  OF 
gl’AnTZ  CRYSTAIaS  By  I.a'Iand  T  sSogn 
and  Catherine  Barclay  NBS  ClrcuLir  4^0. 
Supt.  of  iKM'umentM,  V.  S.  fiovernment 
ITIntitig  Cdtlce.  Washington  2.’>.  l>  C.,  9 
pagex.  loe.  fetching  and  hand  grinding 
priK'edure^  ff»r  raising,  and  loading  meth¬ 
ods  for  Ifiwerltig  freTjuefa  y. 

GIANT  BRAINS  By  P>limind  C  Herka- 
ley.  John  Wiley  A  Sons,  Inc.,  New  York, 
1949.  270  jiagee.  J4.«o  This  Ins.k  de- 

aorllH‘a  several  mechanical  and  electronic 
computers.  pre<l)cta  their  effe<  ts  on  clvill- 
zHtlon,  and  explains  their  place  in  the 
w*orld  of  m'lein'e  It  la  carefully  written 
to  appeal  tn  '•cientiflc-minded  people  of 
practically  ail  edu<  at  tonal  levels. 

THK  Bl'SINKSS  HKLPKR.  By  Ijealie  a 
Rucker.  John  F  Rider  Publisher.  Inc., 
New  York.  138  pagea.  $2.00.  Prac¬ 

tical  ^l<le  to  prohtatde  operation  of  a 
small  !»u»‘ines'«.  ‘’oversE  ty|»es  of  business, 
liK-ations.  cu-tofoers.  tiiiying.  selling,  esti¬ 
mating.  contrat  ts.  overhead,  banking, 
iM>okkeeping.  eidlerting.  advertising.  In¬ 
surance.  rresMt  and  ether  faitors. 
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MACHINERY 


EISIER  ENGINEERING  CO.,  »<c 

7S1  SOUTH  13lh  ST.  •  NEWARK  3  NEW  JERSEY 


Winner  and  Still  Coil  Champion 


BROWN  ELECTRO- MEASUREMENT  CORPORATION 


FEATURES 

I.  B«il  ftMTlnf  Micr*aMf«r  t«r  akMtwt# 

•f  iMth  9t  ifl  all  faur  ratla* 

t.  Aa««rM)i  ratratfaetlan  la  fa«r  rail**  tfna  ta  aaa«l> 

lawt  aiaclitnlna  at  Mntaa'atH  ar»B 

1.  Akaalvta  arTvrary  la  tlifaa>4iai«RBiaaal  iafliratina 
4.  MaAjr  attacdaiMta  availakla  ta  lacraaaa  vartatlMtir. 
aiMli  a*  aattaaian  ara.  raa*4  Balt  raatafiai  viaa.  ai* 
taattaa  aaat  far  »ant«ttaali  aa4  caay  carriar.  Mai 
aafravlaf  aalniia  aai  aaay  aiara. 

I.  Caay  aa4  warfc  r»flit-B«4a  at  an4  la  «ia«  af  afaralar 
C0tmt0f  om 


741  Tr*w4ri49«  St. 


^  True  chompiont  bccouM  tK«y  itond  up  to  cvtry  Kit,  Dono  coili 
/  ore  ttic  wide  odd  fovontti  ol  cipcneoced  enpmetri  wko  ittk 
^  coil  perfection 

I  *  Dofio  IS  completely  set  up  to  Kondle  oil  your  electncol  coil  wmdinp 
C  problems  including  speciolly  treoted  coils  Every  coil  mode  to 
^  your  esoct  specificotioos 

ALSO  TRANSFORMERS  MADE  TO  ORDER 


Workiny  wMi 
Inert  OomsT 


HELIUM  •  NEON 
ARGON  •  KRYRTON  •  XENON 


THE  DANO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN 


Now  avoilabU  in  cowwordol-riw  cyL 
^  indart  in  addition  to  gloM  bufct.  Write 
[  for  Mormatiott  on  mm,  pricM,  rigid 
F  purity  tolerances,  spechil  rare  got 
k  muctwret . . . 


PORTABLE 

UNIVERSAL  IMPEDANCE  BRIDGE 


Four  vertotilo  bridges  m  one  small  mstrumenl 
lor  rapid  and  accurote  meosurement  oi 

tANGI  cecuiT 

ftfSlStANCf  1  tntlleohtti  lo  I  maec^^  *  lAFKaoitieF^a 

CAPACiTANCf  1  mmM  le  100  miti  •  AAo4ir.«d  OaSowTr 

tNt>UCTANCf  1  mKroKawry  to  100  ^a*-ryt  •  Hoy 

S*<a  9  'I  a  lO  «  ■  10 't'  WasgKt  *0  Its  •  Moantall 
Flod^lipKt  Calf  Powarad-^-No  AC  Pa«»a«  <oarsa<i»oA  raowtrad 
loftaroVarf  Acrurocy  WHIN  o«td  WHfRf  faa  aaad  tfl 


The  Lmot  Am  products  company 


AAodai 
2S0  A 


1 


Backtalk 


lliiit  <ir|iiirlmrnt  in  o|>fr> 
ulril  an  an  <t|i«‘n  foriiin 
Mht'rt*  itur  reailfrn  may 
iliiM'iinn  |trohlemn  uf  ihr 
•■l«*«-lrfinii-n  imliintry  nr 
romiiicnl  iinnii  arlirirn 


SOURCE  FOR 
ALL  PARTS 
YOU  NEED 


lock  wrshers 


,, 

U«k  ..K 

,  .1,,^  wil** 


1>KAK  Sirs; 

Voi  r  hKATi  kk  arthik  "liuluctive 
I’nmiptinj'  .'■>  ■itfm".  Iiy  Hruce  II. 

and  Kolart  .1.  I'arr,  in 
Ni)V»'nilMT  Kl.KtTKo.Nirs,  .strikfs  a 
familiar  t'hortl.  In  .laiuiary,  Il)4.'l, 
II.  1  )'.41mainf  of  Ktiward.s  &  Co. 
a>k**(i  for  |^rol^o^<als  for  a  iltn'tor- 
tallinv'  sy.-tlom  in  iiospita's,  which 
would  Ilf  heard  only  hy  the  diHlor 
lifin>r  called. 

I  siiyr'e-tted  a  low  r-f  freipiency 
loop,  or  ."tinyle  conductor,  with  far 
end  Ki'ouniled,  a'  a  maKtietic  induc¬ 
tion  type  of  iran.-imitter.  strunK 
alony  the  hospital  corridor.s.  fed  hy 
an  o.scillator.  m<Mlulated  at  a  .single 
audio  freipiemy.  anti  with  a  dozen 
or  two  push-hutton-controlled  fre- 
ipiencv  adjustment.s,  each  hutton 
carrying  an  itientifyiny  numher. 

.A  dozen  or  two  Very  simple,  fixed- 
cry.stal,  tixed-tuned  receivers  would 
he  proviiled.  similarly  numheretl. 
Thtise  would  consist  of  an  appropri¬ 
ate  cap  or  heat!  hand  carrying  an 
inductive  pickup  coil,  capacitor 
tunt'd  to  its  numhered  oscillattir  fre¬ 
quency.  and  provided  with  a  hear- 
iny-aiil.  ear-pluy  receiver. 

rpon  entering'  the  hospital,  .Mr. 
Itoctor  leaves  his  name,  and  the 
s\v  iti  hhoard  oiierator  jrives  him  a 
receiver,  recordinjf  its  numher  op- 
po.^ite  his  name.  Should  this  doctor 
he  soiiyht  while  in  the  hospital,  the 
operator  pushes  his  receiver  num¬ 
her  liutton  on  tht*  a-f  modulateil 
transmitter,  and  he  alone  hears  the 
siynal  .\  special  a-f  nuHiulation 
could  he  used  for  emergency  calls. 

The  UiK'tor  would  never  he  more 
than  say.  20  feet  from  the  i-arrier 
current  wire,  his  receiver  loop 
vvouKl  always  he  more  or  less  par- 


firt  wrshers 


SlRMPtHCS 


r.:*.  M.o-« ‘v»- 


for  DEMONSTRATING  AND 
TESTING  AOTO  RADIOS 


N««  for 

D  C  App«r«tui  on  N*9MUr 

A.  C  w(iK  FwN  W«v« 

CXoc  AoiuriA^  No«m- 

lyu.  Op^'otiofi  and 

litrym*  Li4«  and 


SPRINGS 


FI.I  on* 

1.  m—*  •••»» 

n,««l  ly.r»0«»T.*1»P«-« 

k. i  <««l»»H»a 
ku.K  ixlP  a  lo 
.■tiOacIWV 

upPtf  all  coadrti*"*  A" 

l. aas  o* 


v.b'o*** 

»C*..«r%  «.»»• 

S*«ch 
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SIXTH  AND  NIVIN  AVINUES  •  RICHMOND.  CAIITORNIA 


BACXTALK 


allel  to  it,  and  at  a  frttjufncy  of  .-iav, 
10,000  to  20,000  cp.'»,  there  would  be 
no  problem  of  standinjr-wave  dead 
spot.x.  The  only  passible  objection 
1  can  foresee  is  from  total  majrnetic 
r-f  shie!din>r  by  metal  lath  and 
metal  doors. 

It  would  .seem,  by  now,  hisrh  time 
that  the  blatant  "Callinjr  Doctor  So 
and  So"  public  address  systems,  now- 
used  in  otherwise  quiet  hospitals, 
in*  relejrated  to  some  noisier  loca¬ 
tions. 

B.  F.  Miesss™ 

/m  I  riiftoNji.  IhC. 


This  versatile  component  is  adaptable 
to  a  wide  ranj'e  of  applications  in  count¬ 
ing,  timing  and  fret^uency  measurements. 
It  has  scale-of-ten  direct  reading  based  on 
a  reliable  binary  circuit  It  has  easily  met 
power  and  pulse  input  requirements  and 
is  designed  for  plug-in  operation.  It  is  a 
self-biased  unit,  which,  although  for  op¬ 
eration  at  300  V.,  functions  consistently  at 
200  to  430  V.  It  can  be  easily  built  into 
your  apparatus.  Combined  with  these  ad¬ 
vantages  are  miniature  si/e  and  sturdy 
construction  Price  S33  (H).  Discounts  on 
quantities.  Send  for  Bulletin  IK  U  l  14. 

N’e>w  in  PftMitHfion.  Brrkelo  i  ne«  Time  Interv*! 
Meter.  A^k  /or  Bulletin  IIM  111  for  tull  mformiiion. 


I  lii‘  lM>gariz4‘r  { 

Dkar  .SiRj;:  j 

\Vk  have;  Ri-un  with  jrreat  inter-  i 
est  \V.  .1.  Ivo.s'  article  deiccribing  I 
the  losrarithmic  .‘ccale  noise  meter 
published  in  KLl':(TRONiri5,  .^usrust  I 
1010,  and  also  a  further  article  by  j 
I).  H,  Hastin,  de.scribinjr  a  method 
of  usinir  the  same  circuit  for  micro-  i 
phone  calibrations,  published  in  j 
Kl.KCTRONirs,  Novemlwr  1048.  3Ve  I 
can  support  from  practical  expe¬ 
rience  many  of  the  claims  made  by 
both  writers.  Indeed,  since  the  | 
irrid-current  lojrarizer  was  first  ; 
produced  l>y  the  British  Broadc.a.st-  I 
iny  ('orporation  Kc'search  Depart-  ! 
ment  in  10;i4,  we  have  hail  consider¬ 
able  experience  of  its  practical  ap¬ 
plications,  and  until  lO.'lO,  it  was 
emp’oyed  as  a  programme  meter 
and  as  part  of  the  normal  circuit 
arrangements  used  for  calibrating 
microphones.  The  method  adopted 
I  apart  from  the  pulsinir  system' 
was  identical  with  that  of  the 
t'anadian  Broadcasting  CorjMira- 
tion,  as  descrilK-d  by  Bastin. 

The  loyarizer  valve  cin-iiit  was 
first  used  in  a  portatile  jiroyramme 
meter  priHluced  by  K.  Payne,  B. 
Kny.,  .3..M.I.K.K.,  and  .1.  (1.  Story, 
memlters  of  the  British  Broaih  ast- 
iny  Corporation,  in  lO.'Vl,  when  a 
provisional  patent  sjiecification  No. 
118fi0  34  was  taken  out  in  their 
names. 

The  patent  .s|kh  ification  was  never 
completed  but  a  full  account  of  it 
was  published  by  the  inventors  in 
H'lrrlens  Hnffhiffr,  NovemU'r  l!t3.5, 
under  the  headinv',  "A  Portable 
Programme  Meter." 

The  loyarizer  valve  circuit  used 


IN  FREQUENCY  CONTROL  DESIGN  .  .  . 

ELIMINAU  TEMPERATURE  CONTROL  OF  CRYSTALS 


Improved  processing  of  our  her- 
meficolly  sealed  Type  20  unit  has 
made  it  possible  to  eliminate  the 
cost  of  temperoture  control. 

Lower  power  requirements,  re¬ 
duced  weight,  compactness,  rug¬ 
gedness,  and  dependability  in  our 
improved  Type  20  is  your  answer 
for  reducing  costs  and  increasing 
sales. 


CAATiC 


for  complete  details,  write  tor 
free  catalog. 
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TUNGSTIN  aa^  MOLYIOINUM 


H.  CROSS  Co.  M 

II  •rnkm^m  M..  nw  Vtrt  7.  V. 


EL-TRONICS,  INC. 

HAAAanh.  dAVAlapaMAt.  oad  MoauloetarA 
Al  aIACMAaIC  A^AlpAlAAl— a  AlaplA  MAdAl 
M  la>aA  AAOBattAA. 

IpAriBllAtA  fa  OAlpAA  MuUar  aauipaaal 
1*47-41  N.  Naward  II.,  PAHa.  11,  Pa. 
fiarMald  S-M2« 


STAIll  AT 

turn 

IROMI  40* 
14  I40*f 


THI  NON  Mf  ITING 
WATCirtOOflNG  AND 
INSULATING  SlilCONf 
COMPOUND  »OI 
IGNITION  SYSTImS 
AND  ilfCTRONiC 
tOUiPMiNT  MllTS 
All  TMI  ■IQUIRI 
MINTS  Of  AN  C  ITfa 


MICROMETER 

ORIQUiNCY 

^  m  tr  AM  IM  HC  !•  171  MC 

LAMfKIN  LABORATORIiS.  INC. 

SrM^Al4iR.  f !•  ,  USA 


Rectongular  TV  Tubes? 

Ovr  (••iiiGr  tub*  etrrlvf  4mI«h*4  f»r  if  raR  IT* 
iMonf  MrmRo  •ill  Rra4I«  IIir  rp«  If*  r«rtRntul4r 
fwlw  «ifli»«t  •  Ml  Rf  t«»yM«  RAf  •MhAttl  Rny 

PhRARRO  CR44RHY  7f  BrII  fRRflAf  t«lv«| 

raotw*  -Arar  Irp  rlrr«*lRf 

BUCK  ENGINEERING  CO..  INC. 

J7  41  M«»«v  St,  ff*RH«14,  Nrw  i«r»«y 


DOW  CORNING  CORPORATION 


temim 


MIMANO.  MICNfOAN 
AM>>i»R  •  CIM«4M4  •  04YRI»Ii4  •  0*tl4R 
l4R  R  Ngw  T*Hi 


M  CmmmM  :  SiAm^rr  Cmmmdm.  iM..  TrkhO* 
!•  Ir^IworI-  AIMroflM  1*4  WMrrm.  U4.,  iiR44ii 


sur-miniaturi 

PRINTID  ILECTRONIC  CIRCUITS 


PLASTICS  R  ELECTRONICS  CO. 

271  NarMHaad  Aaa.,  OaHala  0,  Naa  Yarfc 


PRINTED  CELLOPHANE 


Colorful  •  Self  AdhoAi.r  ■  CalloiiltAnA.  proroAAAd 
in  Roll.  Caah  to  buy  •  Cany  to  Apply  •  uaod  for 
PACkAA mg.  Point  of  SaIo  AdvyrtlAinf  ■  PartA  mark, 
ina  and  Aircraft  Wirr  Urminal  Idantlflcatlon 

TOPFLIGHT  TAPE -YORK,  PA. 


When  you're  in  need  ol  Mtine  product 
or  wnricc  to  ipccd  and  improve  opera- 
fino.  or  Mve  mooey,  you  may  find  it 
here — in  the  roniaci*  Setiion.  .  . 

rarfi  il)a< 


in  this  instrument  was  identical 
with  that  used  by  Ives,  with  the  ex¬ 
ception  of  a  resistance  in  the  cath¬ 
ode  circuit  inserted  by  Ives  to  in- 
crea.se  the  u.seful  amplitude  ranRe 
of  his  noise  meter. 

AlthouRh  the  instrument  was 
originally  produced  for  use  as  a 
programme  meter,  the  inventors 
realized  the  potential  uses  of  this 
device  and  included  the  measure¬ 
ment  of  noise  amongst  its  possible 
applications. 

We  realize  that  the  development 
of  the  logarithmic  scale  noise  meter 
was  the  subject  of  a  Master’s 
Thesis  at  McGill  University  and 
that  a  search  was  obviously  made 
prior  to  its  pre.sentation.  We  can 
only  conclude  that  the  title  of  our 
equipment  led  to  a  failure  to  dis¬ 
close  the  prior  publication  of  the 
inventors’  article  in  H’irp/pss  Engi¬ 
neer. 

However,  we  consider  that  credit 
should  be  given  to  the  inventors 
and  to  the  British  Broadcasting 
('orporation. 

J.  A.  Fitzceraui 

/or  /7rnf/  of  h'ngiHeerino  S^cretnruit 
i  ht  Hr%HMh  fttiMiilcastino  Corporation 
t.ontion,  England 


Chain  .Amplifier 

I)f':AR  SlR.s; 

Di^K  to  an  tNKoRTl'SATK  error,  the 
resjMin.se  curve  was  omitted  from 
our  article,  "200- .MC  Traveling- 
Wave  Chain  .Amplifier”,  and  1  am 
submitting  it  herewith.  This  figure 
illustrates  graphically  the  hand- 
width  from  100  kc  to  200  me  of  the 
I’ercival-type  chain  amjilifier  de- 
.scrilied  in  the  article.  The  moditica- 


curvAt 

tion  of  the  amplifier  for  television 
coverage  extends  the  bandwidth  of 
a  dual-stage  chain  to  240  me  at  a 
slight'y  reduced  gain. 

H.  U.  RcneNBERi: 
Hf  .trarch  IhxiMton 
f:authrnu  Manufavturtng  t'ompanp 

H'rf /rhfim.  Manmach%4fifttii 
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California 


COMBIXTATION  •  DMIQN  •  COMlITmt  CTION 
ifru  THE  thesm<x:ap  relay 

flp«eloiisln«  la  oolutloa  of  protilcM  if  aliruaalt 
iikd  •tortro-pApMral  iMtnuaiOUiiM  for  tlM  ra- 
Marrh  or  inainical  laboratofv  ladMtrtal  plaal 
probloAi  alM  tanud. 

Aadm.  !<««  Toft  Cabta  Addroti:  .VUTEO!«LAB 


■aclaooritic  •  Doilga  •  •  Produetka 

PkMor*  !■  fr«qMary  Sblfl  TrUtrape 
Oardra  ntf  •  Loag  liland  •  Nra  T«t 


Professional  Services 

Consulting — Patents — Design — Development — Measurement 


Radio,  Audio,  Industrial  Electronic  Appliances 


AMPLIFIER  CORP.  e>  AMERICA 
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Mpmallua*  UM  lf]«  !■  411  IKmi  of 
Magaetic  Tape  Eecvintiag  for  All  Ap9lW*a(l<«ia 
l*r«i*litca  Regulated  I^Faer  agjptWM 
Dtsttactire  l>tr«rt  4'aaaled  AnpliAers 
A  i'  Hhaarr.  t^lef  raaiaver 
llroadeas  .\r«  IS.  !<  T. 


S.  lUTRAND  SARNARD,  LLI.,  ML 
EMirrmn  patbit  atkwnit 


CROSBY  LABORATORIES 

Murray  G.  Cratky  if  Stalf 
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Iadu«(iial  ISectmaM'*. 

Huh  KreuuencT  Heaung 
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PAUL  GODLEY  CO. 
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PICKARD  AND  BURNS,  INC. 

Canimitimg  Ettttraaie  Erngintm 

AialnU  taA  Bratoillai 
of  Radia  tfoMaa 
■  1000  pea.  PieilifMi  A  Poolga 
oftaorlal  aoMiaato  itatpiBoai 

III  RUtlaad  Ara..  llM*aa  •«.  Mm 
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ELECTRONIC  ENGINEERING 
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Radio  and  ElertraoJe  ('oaonlUna  and 
iMoICBlng 


Eugene  Mittelmann,  E.E.,  Ph.D. 

Consultinp  Eneineer  ^  Pkjftieist 
iUgll  Fregaoncy  Heating  ^  ladiMtrlal  KloeRn»iei 
Appliod  Pknioi  aad  Mothiatioa 
MB  W  Waahingtoo  Bled.  CRleagP  «.  UL 

suto  I  MSI 


A  F.  SMUCKLER  &  CO.,  INC 

Eifftronic  and  Communication 
Englneert  and  HamNartararB 
IBI-IBB  TllUnr  IttreM  llroMlm  I.  N  T 
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ERCO  RADIO 
LABORATORIES,  INC. 

Radia  Cemmuuicatious  EiquigmenI 


NIAGARA  ELECTRON  LABORATORIES 


TECHNICAL 

MATERIEL  CORPORATION 

Communications  Comsultamts 
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VALUE 


of  placing  your  unusual  problem  in  the  hands  of  a  competent  con¬ 
sultant  is  that  it  eliminates  the  elements  of  chance  and  uncertainty 
from  the  problem  and  provides  reel  facts  upon  which  to  base  decisions. 
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I  RADAR 

’t  ENGINEER  PHYSICIST 

?  WANTED 


Myst  ho*f  H*ovv  cip«ncfice  in  batic 
itydv  ond  rcieorch  on  new  rodor  tyitcmt 
ond  iimil«r  tiectronic  equipment 

Etcellent  opportunity  for  Sonior  mqn 
Juniors  pleqst  do  not  qpply 
State  full  pariKutars.  Realim  eunfldenttal. 
Writo;  A  HofHommer 


W.  L.  MAXSON 


research  and 
development 

OPPORTUNITIES 

AT 

FREED-EISEMANN 

Development  and  P;°', 

ect»  in  important  new  fielde  have 
„wted  iidereetinq  opportun.t.e. 
tor  experienced  men 

■  Electron  Tube  Reiearch  Phyii 

cUt 

■  Electron  Tube  Development 

Engineer 

■  Optical  Engineer 

■  PhyeioChemiit  (eolid  .tale) 

■  Tube  Technician* 

=.3r~-.S£: 


RCA  Victor 

Camden,  N.  J. 

Requires  ixperienced 
Blectronks  Engineers 


K(  A'ft  ttrdily  Aromth  in  the  farld  <»l  elrc 
ininua  rcaulte  to  aitrocii>r  opportunitiet 
for  rUitru  ai  and  mri  hunif  al  enK>nrrr«  and 
physiiiyts  I  apcricnicd  cnAinrcra  are  find- 
inA  the"  riA^t  po%iii«>n''  in  the  wide  scope 
of  K<  A'sacioities  I  c4uipmrni  is  f>rinA  dc- 
srioped  tor  the  tollominA  applications. 
communications  and  nasiAaiional  ec^uip- 
mrnt  tor  itic  asiaiion  industry .  mobile 
iransmiMri s.  microssase  relay  links,  radar 
sssirms  and  components,  and  ultra  hiAh 
trrciuencs  lest  r«|uipmrtit 

I  hese  reciuircmrnts  represent  permanent 
expansion  in  K(  A  Victor  s  EnAineering 
Dtsision  at  <  ainden.  tahich  ssill  proside 
excetlcni  opiuirtuniiirs  l«ir  men  ot  high 
caliber  mith  appropriate  irainmA  and 
experience 

It  V4IU  meet  these  s|>ec ibcaiions.  and  it 
you  are  ImikinA  tor  a  career  sshich  scill 
open  sside  the  dtNii  to  the  complete  ex¬ 
pression  ot  your  talents  in  the  fields  ot 
electronics,  seme.  Ai't^g  full  details  to. 

N«ti«n«l  ■•crwtttng  DlvUI«n 
••B  2M.  ICA  Victor  Otvialon 

t«dt«  C*rp«r«tl«n  •!  Am«rl<« 

C«md«fi.  N«w 


NATIONAL  UNION 

RESEARCH  DIVISION 

• 

There  are  several  desirable 
openings  for  experienced 

PHYSICISTS 

and 

ENGINEERS 

capable  of  handling  the  detign  and  de¬ 
velopment  of  electron  tubes  and  circuits 

Our  growing  orgoniiotion  con  offer  et- 
cellent  prospects  for  security  ond  odvonce- 
ment  to  guolified  personnel 

Interested  applicants  ore  invited  to  send 
their  resume  to 

Otsisiomil  Fersofifial  Monqgtr 
Notionoi  Ufuofl  Keseorcli  Oivitiun 
)S0  Scotland  Rood.  Orooq*.  N  i 


FREED  RADIO  CORPORATION 

200  Hudson  Street,  New  York  13,  N.  Y 
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miah-rn  railHi  plant  .  ,  Kiiv-llent 

opiMirtonily  .  ailvaiu-i-nient  on 
iiMlivKliial  merit 

■  oAimar.  Hmt  Adegvwte  Hovtiwo 

'w-Mil  reaiime  to  Mr  .lohn  Siena: 

BEND1X  RADIO  DIVISION 

•  INOII  AVIATION  COlPOIATION 

Dolfiiiiore  4.  Morylofid 
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WRITE  TO  DIRECTOR  OF 
RESEARCH  4  DEVELOPMENT 
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9Um  Omtfm  0H.  .  ...  $i»-}i2Mt 

^UaCH  AMT  >l»rwwk  .  tMM 

•ft  f ftlift— Om*«a  tvftM.  C»ifA«wt  MTt* 
t77«l 

OC¥EL.  (Nftfth— T«t«« — ft tc •*»»•».  OmiIImmpM. 
ratA«4«  ray  taka*  f  M  TrttaMB»ltara  4  fta- 
rati«r«.  Ii»rra-*a«a  ar  VHF  aataaaaa.  Oifltal 
Aaaftat  Caaiaalart  TliariBa<lyfiaaiK%.  VHr.. 
UMF  C*r«att  Oa«  V  Hi4H 

PftOCC!»S  CII(ift->Taka«  .  USM 

CHIEF  OftAFT^VAH— RaAia  HI&M 

REV  PHV9ICl4T~0ia«artr»c  HI4H 

RC&  CHCMi¥T->Prala<t>«a  CAAhAft.  N.  F  Caai- 
»#••««•  N|(*H 

S«n4  Dupluata  ftmimatt 

FRANKLIN  EMPLOYMENT  SERVICE 

12S  i  ISth  St  Phila.  2.  fa 


Sfnior  ELECTRICAL  ENGINEER 

Naw  York  TaUaitioR  Moautocturor  n—d» 
•Kporioaead  Talovuioa  Ca^iaoor.  Sokiry 
commonaurata  with  ability.  Our  amploaaaa 
know  of  this  ad.  Submit  rasuma.  salary 
aapactad  ood  oaailobiUty. 

Kiacuomca 

SJO  W  iZnA  St  .  Nam  York  II  N  Y 


POSITIONS  VACANT 

4<  «inlinu«Hl  tr«mi  MpiMNdlr  pacai 

<)riM  iRTl'NITY  K«»K  Junior  ala^  troni*  a  aniri*  1 

Hfar  u.th  •  nsinr'**rins:  «t«Kr**a  Sami  i 

complata  rr-autna  to  Klactrontcs 

gMPLOrMtNT  SikVICtS 

.>« \1..\RIK1>  IM^ITIONS  IT.AOO  I3S.0A0  If  yoo 
tira  <'ona:<lrr.nx  a  n*  m  •  onnactlon  communl* 
cat-  uMh  lha  un*1araiicna«l  W  a  ofTar  tha  or.R- 
.nal  arttplov  mi'nt  aarv..a  <4A  yaura 

racitST  a**«1  a'sHfl.tiK  and  raputstionl  Tha  pro* 
raduro.  of  h  iEhast  athi'Sl  siundsrds.  s  Indt* 

•  iduallsad  ls'  >our  (taraonal  rr'tiutramants  and 
das*>lu|ts  ovrriur**B  w<thout  .nttiAtOa  on  your 
part  Yuur  idani.ty  s«'%arad  and  praaant  post* 
t  on  rrotcctrd  s*>nd  only  nania  and  addrana 
f.ir  <1ata<lB  H  W  ll.xhy  Ini'..  27i  Dun  iilds., 
Iiuffalo,  N  Y 

SV1..AHIKI»  f’KRxr.NNKU  |1  OOfl  |:r..000.  This 
'  ontidant isl  aarvira.  antatil.ahad  192T.  s  > 
gfsrad  to  naads  of  hith  Kiada  man  «ho  Saak 
A  <  hwnica  of  rr»nnariitin  undar  •  onditiona  sMur* 
ns  tf  amployatl.  full  prt>la(ticin  to  prasant 
poMition  S»'nd  nsma  and  addraas  only  for 
datadn  I’a^aftnal  •'onaulTitt ion  nvitad.  J  rs 
Thayar  Jannins».  Dapt  U  OranK#  Ht  . 


POSITIONS  WANTtD  j 

TKI,KV|Sli»N  KNi'.INKKU  H  S  n  E  E  .  North- 
waatarn  T«u  Hats  I'  .  Ktm  Kappa  Nu.  Hum# 
ifrsdUAta  uork  Asa  23.  IS  yaats  Ts'svisnn 
Ttrosdi  ast  Formar  Ns%'v  H  T  Inlaraatt-d  tala 
Vismn  davalopmat.f  or  flald  work  Midwait 
l*\Y  11*1.  EIa»tr.»n  i.  620  N  Michigan  Av«.. 
I'hicago  n,  111. 

i:i.K'  TRf>NI«'  EN‘;!NKt:K  -  Kmployad — Da- 
1, ra»  poftM.i'n  H*  F:aid  Kng  naar.  Tachnlral  : 
Uf  pr  oMantat  IS  a  or  Silaa  Kng  i.aar  Espsrianead  ' 
n  lndu«tr.a'.  Kia<  in  n:<  a.  1  alav;i  on.  Hadar  and 
ta|an»aiar-ng  daa.gn  S«.n»a  taac'k  ng  aiparl- 
.  nra  rw  iil'i.  F.la.  tron  aa. 

EXPERIKM  KD  K.MtINKKH  wlihai  maoAg  i 
Ing  prtit'or.  .r  tha  flaid  .»f  alaciron'cs  or 
nduitnal  Kta««wsra  sp«t}|ks  ftiiant  Spanlih 
South  Am'-rii  tirafarrad  Hait  rafarancao 
I'W  M3«  K  a.  tron  • 

'' M.ES  ENt»INKEniN«»  Eiarut  va,  twanty 
yaarii  lUitaBAful  auiai  a\p«rianci  In  aiac- 
trlral  and  alf.froniia  haldB  pait  thra#  yaarii 
■.ilaa  managar  for  •'‘«*mponantii  manufacturar,  j 
•lai.rai  .  ..nna.  t  or  .i  th  rapuiabU  firm  ra-  ! 
<|Uir:nK  tot'  ahtl.t%  K  E  dagraa  Ags  4<(.  i 

I'W-in*:  Elartr.n.s  | 

Co\ivrN|.  \TH*NS  OFFirEH.  n;n«  ysari  ! 

r**AF  aga  34  marr  ad.  c.ir,  atparianred  air-  - 
horna  ind  grour.'l  i  gnal  lupply  and  mainta-  I 
nanra,  naad«  pr.a  t;on  rad  <•  alsctronlri  la'.ai  j 
or  appian*.  a  .lai;gn  r>-i('hargad  January  ] 
la'o  rw  iTll.  Fla.rron'oa 


Wonted 

ADDITIONAL  LINE 
Eitobliiked  New  Cag  Soles  Kepreteatofive. 
Mechoaicol  Engineer,  dettret  ONE  oddi- 
ttonol  line 

F.laatrontrn 

33u  U  *.n  I  St  Saw  York  II.  N  T 


AOOITlONAt  ftOSITlOH  VACANT 
AND 

SCHOOL  ADVERTISING 

on  pogo  244 


COMMUNICATION 


To  supervise  engineers  and  tech- 
nicions  in  construction  of  rodio 
communications  system  in  Middle 
East  Qualifications  should  include 
BE  degree  or  equivolent  and  super¬ 
visory  experience  in  instollotion  of 
following  types  of  equipment:  Di¬ 
versity  Receivers,  Frequency  Shift 
Teletype,  VffF  Relaying  and  Car¬ 
rier  Telephony;  knowledge  of  HF 
propagation  and  antenna  design 
desired.  Salory  $750  00  month 
plus  maintenance;  also  substontiol 
bonus  and  vocation  allowance  ot 
end  of  18  months.  Applicants  must 
be  citizens  and  willing  to  occept 
single  status  in  field. 

Write  full  detoifs  to 

|*.|tMHr.  Klrrtronfn 
ilM  W  4J  .  .S.  w  York  IR  N  Y 


WANTED 

FOUR  MEN 

well  grounded  in  electronics  and  televi 
Sion,  to  t'Ovel  m  own  cort  ond  demon 
strote  to  generol  industry  and  technical 
societies,  excellent  new  product  of  long 
established  prominent  monutocturing 
com  pony 

Territories  New  Englond.  Middle  At- 
lontic.  Midwest  ond  West  Coast 

Public  speoking,  soles  experience,  tech 
n<al  bockground,  energy  ond  imogm 
otion  importont  Will  be  expected  to  help 
select  ond  troin  deolers  Solory  ond 
trovelling  expenses 

Write  fuff  gwofiFfCOtfont  in  con#i4enct; 
encloae  pbotogrwpfi 

KSS  I  Kill.  Elartron.ca 
.*.:o  No  M..  htgan  Ava..  i  hirago  11.  Ill 


SEVERAL  ENGINEERS 

needed  by  contractor  for  work  at 
Naval  Air  Missile  Test  Center,  50 
miles  northwest  of  Los  Angeles. 
College  degree  ond  severol  years 
experience  essentiol.  Rodor,  com¬ 
puter,  or  telemetering  experience 
preferable. 

ELECTRONIC  ENGINEERING  CO. 
OF  CALIFORNIA 
200S  W«tr  Sevcnrii  Strtvt 
Lot  Aftfoloi  S,  Coliternio 


SENIOR 

ELECTRONIC 

CIRCUIT 

PHYSICISTS 

for 

Advanced  Research 
and  Development 

MINIMUM 

REQUIREMENTS; 

1.  M.S.  or  Phi).  IB  Phytics  or 
EH. 

2.  Nol  lot*  than  Dvo  yoart  o«. 
porlooco  In  advancod  oloctronlc 
circuit  dovolopmont  with  a  rocord 
o<  occompliihmonl  qlvinq  ovl- 
doDCO  oi  an  unusual  doqroo  ol 
inqonulty  and  oblllly  In  tho  Hold. 

3.  Minimum  ago  21  years. 

Hughes  Aircraft  Company 

Atlonllon:  Mr.  lack  Harwood 

CULVER  CITY.  CALIFORNIA 


ELEaRONIC 

INSTRUMENTATION 

ENGINEERS 

MANUFACTURER  OF  ME¬ 
TEOROLOGICAL  INSTRU¬ 
MENTS  REQUIRES 

PROJECT  ENGINEERS 

Musi  bo  qroduoio  Enqinoort  with  do- 
siqn  and  dovslopmonl  ssporionco  in 
anloana  dosiqn.  microwovo  iochnlquot. 
microwoTo  compononis.  radar  and 
miniature  or  lub-minioturo  circuit 
dovolopmont  as  applied  to  Instrumonlo- 
tion  problenu. 

Send  Rctumo  To 
Portonntl  Department 

FRIEZ  INSTRUMENT  DIVISION 

Bsndis  Aviation  Corporation 
Toyter  Av.niM  at  Lock  Rovwi  SoHUvord 
Baltimore  4,  Maryland 


SCIENTISTS  AND  ENGINEERS 

wantaS  Iw  intaraaltaa  aaS  aratMUaaally  cftaHaaf- 
■  at  raaaariS  aaS  aS.aacaS  SaaataaaMal  la  Ika 
SatSi  a<  aiicrawaaaa.  raSar.  sp-k-sm.  ■.»».«.*• 
aaiaait.  laMraa.««la*laa.  •aa.tvtPi  aad  (.aaral 
alacIraaK.  SciantiSc  ar  aa«iaaarlai  Sasraa  ar  ai- 
tta(.>a  larkalral  aisarlaaea  raaawad  Salary  tmm- 
..aaMrata  a.m  .Rfartaaca  aaS  atallty  Diraat  la. 
aairlaa  la  Mfr  .  fatiaaarla*  ParMaaat.  Ball  Sir. 
.ran  CaraaralMa  P  O  Bar  I.  BaOala  t.  N  T 
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SiARCHLIGHT  SECTION 


RADAR. 

COMMUNICATIONS 

and 

SONAR 

TECHNICIANS 

WANTED 

For  Overtoat  Assignments 

Technical  QualUtcaiiona: 

1.  Al  Im*!  3  y»ari'  practical  •sparianc* 

In  Installation  and  malntonancs. 

2.  Nasy  sstsraiw  ETM  1  c  or  blohsr. 

Personal  Quaii/ications: 

1.  Aqs.  ovsr  22  must  past  physical 

ssamlnation. 

2.  Ability  to  assiuns  rssponsibillty. 

3.  Must  stand  thorough  charactsr  In- 

sostlqatlon. 

4.  WUlInq  to  qo  ovsrsoas  lor  1  yoar. 

Aoso  pay.  bonus.  Ilvinq  allowanco, 
sacatton  add  up  to  ST. 000.00  pot  yoar. 
Pormanoni  connoction  with  company 
pooslblo. 

Apply  by  Writing  to 

A-1.  P.  0.  Bos  3414 
Philadelphia  22,  Pa. 

Mon  qualiliad  in  RADAR  COMMUNICA 
TION8  or  SONAR  oloo  comploto  history. 
Intortrlow  will  bo  arranqod  lor  tuccoos- 
lul  appltcrols. 

RULES  as  welt  as 
SCREWDRIVERS 

0  .  .  In  a  —aee,  that  sumt  up  aur  isachlag 
philosophy  at  Industrial  Toch. 

Ws  fool  thot  ihs  comploK  Industrial 
Clsctronics  hold  must  hass  tochaicaaas 
who  has#  ths  "know  why  '  os  wsll  as 
th#  "know  how/* 

Our  msn  must  poss  a  riqorous  400  hour 
courso  in  physics,  mathsmatics.  chsous* 
try,  motallurqy.  bluoprint  rsodiag#  and 
circuit  theory  bslors  thsv  sssr  sso  a 

CONTRACT 

INGINIERING — MANUFACTURING 

olortronic  oad  otoctro  oiocboolcai  dootcoo 

•  moopfoctorod  poo  lomplo  or  drowloq* 

TELETRONICS  LARORATORY.  lac. 
Wootbory,  L  1.,  H.  Y. — Wootbory  2-1021 

Tlioa  If  owooy.  Smro  M  by  rotorrlaq  to  oor 
ACCUMULATIVI  IMDIX  TOR 
ILICTRONICS  OlOLIOMAyHT 
iieiele  eei  0«ee«4ekle 

Wrttt  ter  4«wnsti«e  Itterstet* 

TECMhlCAL  INDEX  ftERVICC 

NeR  4)2  AiSery  Pert.  Nr*  imey 

ATOMIC  ENERGY  NEWSLETTER 

The  M0*e  tkt 

(*urrmt  nuNrei  wiYik  en4  rpplM*Rtin«i«.  m  e 
iSHl,  up  to  tlw  Biinutr.  hi  Newa^ttr?. 

IVw1u<**4  prorcHiqrb  peiteitb  >  .■oatrucUsin  ioBibletloo  . 

la  the  uu«  lerr  field  Irstect  induetrtsl.  mMlrrl.  so  l 
biot'>si<'Si  •ppii'StiiiEu  ot  reditiiMKoprA. 

Ils  Oh  •  bear  U.H  and  I'anada 

Atomic  lucrgy  New*.  Inc  .  SOS  SIk  A*«  .  M  Y.  14 

▼acuum  tubs.  fSs^^hs^go  on  to  stu^y 
slsctrical  ond  olsctroaic  circuits  and  ds- 
sicss  lor  ossr  fOO  hours  mors,  in  ths  sams 
thorough  toshiOD.  1 

Ws  smphasiBs  ths  ability  to  calculats. 
to  record  proper  loboratory  results,  to 
draw  and  interpret  graphs,  to  onolyis  eir-  . 
cuitR.  lust  os  much  os  the  mechanical  side  | 
el  ths  work.  | 

Of  course,  our  graduates  are  also  ex-  > 
csllsnt  mechanics,  with  a  sound  training 
in  trouble  shooting  and  repair  tschnigus.  . 

Tbsv  bass  ths  INOUSTIIIAL  approoch.  ! 
Thsr  hors  oil  been  tromod  by  engineers,  * 
applying  practical  engineering  methods  to  > 
trode  education. 

Csen  it  you*ro  not  hiring  today,  why 
not  talk  to  one  or  two  of  those  men?  They 
moy  be  lust  what  you  want  nest  month. 

A  phone  coll  or  letter  to  our  Flocomont 
Diroctor  will  bring  you  immodiat#  fuiihor 
inlormotion  on  our  graduotoe  and  or 
our  school. 

SCHOOL  OF 

INOUSTRIAL  TECHNOLOGY,  Inc. 

149  Eoot  a6Hi  St.,  Now  York  10,  N.  Y. 

TelepKone  ORegofi  f*1t7t  ^ 

FOR  PROMPT  ANSWERS 

to  your  business  problems 
uso 

Tho  SEARCHLIGHT  SECTIONS 

(Cissiifti  AdvtrUmg) 

Amwirtii  UMklfltt  CMixfwtfl 

Avietlee  WreR  Nrva-Rarerd 

BetiRMr  Ware  y.  4  m.  j.  MerteiR 

MfintfnwiM 

Cwitnctlwi  MftkfOf 
tlmtrlul  CffMnMtlfn  tmO  laOnitiift 
and  Malntmanee  Netlrraira 

Elrrtrlrel  MareSatidUlaf  Oseretifif  Entirarr 

Circtrtcel  Wtrld  Pmf 

Clertrealta  Predect  Enalarsrlnf 

Eatlarertttr  end  Teitlle  Werid 

Jeerael  Waldluf  EatloMf 

Fer  edvertuifiR  retet  er  ettirr  inferwetten  addrraa 

ClsMlRed  Advertliing  DlvUiofi 

McGkAV^-HILL  rUBUSHING  CO..  INC. 

Nr*  Vrrk  lA  N.  V. 

- - - - - - - -1 

WANTED 

1 

WANTED 

Teletypesrriters  complete,  eempeaeots  or 
ports.  Any  quantity  and  condltlM. 

W-MA4.  Blectrontce 

Sid  WMt  tSnd  Sirset.  New  Tork  11.  N.  T 

WILL  BUY 

Any  quantities  of  new  or  used 
Electronic  Surplus  Equipment: 

APN-*.  RTA-1R,  T$-A7.  TS-ITO 
ARC-1,  ARCS,  ART.13,  BC-321, 

•C  34S.  SCR-Saa,  tr<. 

Stoto  Condilron  and  Botf  Prtco 

W-II70.  KlM-lronlrs 
tlS  W  iind  SI  .  Talk  11.  .V  T 

WANTED 

TO  BUY 

Larqo  and  tmoll  quanlltio*  oi  now  or 
uood  olocironic  qoTornmont  or  manulac. 
lurort'  lurplui  lubot  and  oqulpmont. 
Hlqhoot  pricoo  paid.  Slalo  quantity,  con¬ 
dition  and  bool  prtco  In  Urol  lottor. 

W.IMI.  Kl».  lrnnl.» 

>t«  W.  «*n>l  .-it..  Now  York  li  N.  T. 

WAVTRD 

WESTERN  ELECTRIC  VACUUM  TUBES 

Typaa  lOlF.  lOlT,  271A.  174A  ot  B,  S14A 
or  B.  311A.  3I3C.  S13A,  SMA.  SMA.  UtA. 
S4BA.  SS2A.  373A.  »4A.  MSA.  3B4A.  lllA 
Ballatt  Lonm. 

W-4441.  Bloctronloo 

It*  Waal  find  St..  .Nfw  Tork  11.  N.  T. 

WANTED 

TEST  EQUIPMENT 

ol  hlfb  quolltf ;  ttat#  asking  prka.  oga 
ond  coodliloB  la  fUst  latiar. 

W.IIM.  K1»etrT>nir« 

Its  W  4lsj  l»t .  Tors  11.  N  T 

WANTED 

ILECTRONtC  SURPLUS.  TUBES. 

PARTS,  CONDENSERS.  WIRE,  ETC 

Write  foe  C«rcWor 

GOULD  GREEN 

252  CoonwicN  St  N  Y  C  7 

WANTED  TO  BUY 

UNIVERSAL  WINDING  MACHINE 

Modal  No.  N  with  all  occouorloa.  Slato 
prlco  and  condition. 

SOUTHWISTIKN 

INDUSTRIAL  ILICTRONIC  CO 
r.  0  BOX  1S0SS,  Heintor.  1*.  Toiof 
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SEARCHLIGHT  SECTION 


1C  K  HW  MitfVt  PM  154  \H 

*****  OK*  nt  xiutAtmt  tula—  4  19  »im» 

US*  tOrv  ac  p«r  «uM»lr  Vulrw  ^>utpu* 

nn'MVM  N««  «  tubp* 

W—— f<«r  for  ftbo*'*  |7I  M 

OiR*t«  Arr«y  for  ftU>ta  VM.it 


TM-ATR  MrtiM  for  4Ao*«>  with  *14 

tftM 

TR-ATR  Sorttoo.  At*M  is.  for  1RS4 
•ith  :S4  ATH  4'ofity  oitli  11)14 
MVl  ri4  Xtibm.  i'noiplrt#  Sll  Ot 
TR  CAVITY  for  TIE  A  Tub*  t)  M 


lACtt  ICNO  BOX  CABV  UARA  1  of  <»Hr  S.  SAW 
Mi  to  lirv  Mi  K  tUrTTr  roodtni  MtrrooiHor 
tiiiio  w'olo  plui  f%  to  akisuo  Tvpr 

S  in|04t  iftdtrotor  Nm  oml 

«'i«ip  «k  Hot  *o4  10  I'M  turmioAol 

rtnipli>r  UMOO 


I  ••  Wivrairtor.  Wl.  t%pr  R  I^MAO 
Troitamtiolon  typ*  T>tM>  N  5Tttin«« 
V^rtlrr  RwA  Mirnimrtrr  ill*)  (W<1 
W  t'alib  t'bon  V  o  Prru 
Mrtrr  XM4M4A  Nrw  5M  M 


CI*N  •  Protuiypr 


MODIt  T$  IM.  U 

<lr«l4n^l  to  protldo  o 
mcMU  of  rope!  •■iMii-litftf  of 
rn»iol  mmtM  IMl.  IMIA. 
IMIK.  IMt.  IM1A.  IMIH 
•  *|N'rot«t  *m  IS  ^oU  (lr>  roll 
9kAi*  N«'«  ..M5-B5 

CRYSTAL  OlOOIS 
Mo.  fork 

1N2I  SI  M 


-•rtty 


AIRBORNI  RADAR 

AI*S  4  1  cm  ro«p4.  Tt  rito 
Al*S  IS  All  llo>or  i'ntnpoMBU 
Al'H  3  New  A  i>)mplrt« 


1  roi  00  OrnX.  1 4' 

pr««*uruino  Dippl' 


ir  SECTION  4S  lot  tolA  OC 

i..  r-^.l  10.00 

15  OEG  BEND  ur  rboA*  to 

r«>ior  Sa.0 


LNTR.  LIGHTHOUSE  ASSEMBLY.  Port  of  RT 
SO  AlYl  9  A  AHM8  Hoorh^r  oikd  Troiwmliur 
lAchtbouMi  1  ovitlM  «ltb  OMiw  Tr.  t'o<ntT  oi>H 
T>pr  N  Tb  Rk  TT.  VMM  tl'4A.  S04S.  I  BIT 

TUoroblr  APX  SAh>  1700  MCB.  Bll«rr  ^otrd 


PULSE  EQUIPMENT 

IT  MOD  )  HARD  TUBE  PULSER;  thitpiil 
1)4  KH  111  KV  v  11  ouip  > 
innv  Ko(i>  mil  moi  l*ulao  luroiPui  5 
1  ti  1 0  mti'nion  tnptil  113  t  40«t  to 

2400  rym  l  ar*  |  713  It.  1  HlJ  R.  S-  71  i,  1  '73 

N*'*  1110.00 


MAGNETRONS 


filament 

TRANSFORMER  M 

for  >bo.«  lisv  <0  cT  Pn  (our  •  3V  tAAfl] 

Hn-  3.in<IVT  .  127  M 

MM««3r*ii  KM  .i#  f€mr  gK  •  3  2373  tnr  ^ 

m  trKOt  .31*.  . $23#-8# 

BRAND  NEW  ORIG.  RACKED 
GUARANTEED  GOOD 

ijii  SJM  Sill  wmiJt 

AIJI-A  ajS0  SJS0 

un  2J00  TMAY.  A  EOR 

Xf30  iJ40  7I0UY  OUANTir 

UiJ  AIAI  T20BY  Wv*»^»Fi 

Uii  giLYIS  7J0C;Y  R 

AIM  7M-A  PRICE 

SJI7  710-A 

710-AY,  BY.  CY.  I>Y.  KY.  FY.  OY 

700-A.Ac.D  I 

700-AY.  BY,  OY.  KY,  nr.  OY  «- 
KlyotroAi:  7iSA  B  707b  W  Covuri 
.  *  417a  iK4t 


DEHYDRATOR  UNIT.  t’in>  10137  Auti^motlr 
4  4  ompriNMor  to  50  IM..  CMopt  fur  Roclor 

XSMN  Ijni-  5415  00 


TS  M  AP  VoltRAO  DM0«r.  Roaim 

100:  H  for  SO0O  to  SOOOOv.  10  I  for 
I'Hi  to  tOOOr.  Input  X  SO00  uAaw. 
ifutput  X  4  BMM  oA«o  tot  rwpnAAr 
1  So  ry  to  5  »♦€  CJT .  042  M 


SWR  MEAS  SECTION  vtt 

<>utput  pi*4)ni  MTI>  full  ui 

«)M>-  fklld#  Hllftr  piR'rkI 


200  MC  COAXIAL  PLUMBING 
RtfNI  Anflr  B«ii4 
T  Rortion 

T  Sactiofl  oith  A-1o|it*r  to  H*  tn  rlfi.l  oml 
RunNiFit  Flo.  15 


AN/APSISA  \  Iteful 
723  4  mMne»rnn  »»4S 
•mpi  'luulA\i»f,  HV  I 
«iut  4*  KW  «pi  (npu 
cluf  to  2  Rpr 

t)OBEpl  WMfl  ftll  tubrs  1 
t«ru  Tl  r  >Vw  . 


"K'*  BAND  FEEDBACK  TO  PARA. 
BOLA  HORN.  «ttb  prr— uriirvl  «io 
<5.«  IMOO 

MITRE D-ELBOW  to  onror  54  M 
FLEXIBLE  SECTION  1*  'bi.h*  t.- 
S5.00 

WAVE  GUIDE  I  >«  lu-r  tt  51.00 


Elurtromotn^tR  far  700A  524  50  M. 

GE  Mapnat  ttpr  I1*7k'.ii5  tj|  dUtaxkoo  hatonro 
pola  ra<-a  «anaMr  frtint  2  1  14*  1 19  0  fOUJia  to 
IS*  12*^  faii*a'  I'.tla  dla  IH  P.o  M*R 


APS  4  AIRBORNI  RADAR 

CocnplHa  art*  ao-1  fartooa  cnaa>nnMita  avnllabla. 


BTT2/APS  »A  BF  HEAD  l'..mpl  ultb  Tl'  A 
maanai  pui-a  tfmr  TllL  5TR  72.1  A  B  U< 
bra4*<4S  luouAl.  prr  aapliArr.  t'rr<1  t»ut 


WAVEGUIDE  TO  '•*  BIGIO  COAX 
'OOOBKNOB**  ADAPTER  CHOKE 
ILANGE.  SILVER  PLATED  BROAD 
BAND  5)7  50 

WAVEGUIDE  DIRECTIONAL  COUPLER. 
t  1b  .\a<y  tTpr  i  AHV  47AAN.  wirb  4 
in  sUrltnl  aartbio . $32.50 


MAGNETRON  MAGNETS 

Pol#  t>4am  spnclnt 
1  4  in  5  0  tn 

31  li  lb  S  4  in 

1  5  S  10  1  S  16  10 

1  ft  S  10  1  1  2  10 


TELEPHONE  mmmm 

EQUIPMENT  n?l| 

101-A  APPLIQUE 

TV’-»hlr«  nn-Mbkarr  balannnc  farlMtln 
rwpcA'^  Oban  umti!  ta  *  airu  iinaa 
Tn;<»  frM4i*ro»*T  talrpbttOf*  Unm  or 
l.'S  t*-<1  I'r  ti)0<W<1  rab>a  Ht<1  11^  000004 
f^ior.  nra.  rootplHa  aith  tarb  moouo) 


SO-3  RECEIVER  w 

Mar  ir.  •  .IMn  •A(’7.  12  mr  .A 

Ho0<l  aiJ'h  inpt.  *  I  me  fi  w  w •  l  ■■ 

par  vti  .  9  4  volt  foin  par  Mo«r 
00  (Saar  In  ch  12  ml.  21  lBQBEMiv*l^ 
.  ,  MIT  Rat  Ub  Harim  590  19  ^  CXrRjft  1 

5750.00  aMb  I 

Moil  orders  promptly  filled.  All  prices.  P.O.B.  New  York  City.  Send  Money  Order  or  Ckock. 
Only  tkippinB  cNorfos  tent  C.O.D.  Rofed  Concerns  send  P.O. 


WILCOX  eSIfO 
CONTROL  EQUIPMENT 

FOR  AIRPORT  CONTROL  GROUND  STATION  ^ 

F*fon'lor<1  rrlay  ra2ii  htnuiof.  m<>n>tor  l•>li4l•9aoil«.t , 
4uol  « Ikonnrl  rrraitrr  ampIlAer  Typr  109  A  miitn>| 

ponal.  mim>ptamr  apaach  aBipllArr.  ate.  -  - 

u<*«  and  ruoplata 


4  O.M.yir.\TC'ATIO\K  EOl'IPME.'NT  CO 

irly  Si.,  No  York,  N.  Y.  PKoni:  Di.by  9.4124  ATT.  Mr.  < 


ELECTRONICS  — FetNuory,  1950 


'I 


SEARCHLIGHT  SECTION 


«  imp 

PS  Ci^4mt 

I  10)  Armored 
i«  IS^  okoi  imp  Atm«or>i 
imp  '-able  i  <-ro<tA 

>!>•••  i:  KV 

I  .Hip  a.niorM 


ThU) 


ASV 
/KBiVf-T 
AftirVfT 
i  t  1S<«V  3 

mHiSf''! 

^Ai>\  I  n 


HEADSETS 


I  !• 

SriCtAl  TTfES 
Output 


.tivci  H.SMa  a  %\  !  P. 
I  tiiv  S  ibTAioc  \fmr 


1  WPi  \ 


•  Kll  T**0*  Wf  tMi  rr  m  .  '.»rt  \  -u*  SIPS 

•  In  no*  e»  It  »ii(  «  Jilt  31  A.  s  (i  ]  ka.  •  r,«M<\lA 

14  M 

•  In  U#»  «•  c»  ojit  Ix.'lict  «T*  \.  .'.*<1  IS  'A.  3^«o 

Twt  U  IS 

•  In  lltH  ^  -t  .‘Ut  H*»ci,'lK\  im.t'C  'A.  8  '.nt  3a 

17  85 

•  In  m*  fill  T  vut  78i»*rt  S  4<>MA  SIO  M 

•  In  Uo*  «0  «*  o«it  8'Wh.i  4<h'M^  UM 

•  T*i*i»^1  in  187  to  I37i  put  low*  tu  Hint  T'^.siA  13 

lAi*  SIZPS 

•  in  llftt  Ml  y  nut  4»  I«A.  3  'i  7'  \  S4  7S 

•  In  no*  »<•  «  nut  i;iMxn  UIVIA.  w  i-h.  k«  ir.*  i  31** 

X  JT*  (il  limner <«sl  S8S  00 

•  In  m«  M)  •>  v.ot  3t-«  '4  Ittki  ms  t;4  SO 

IJM  «•  i  \  V.  ioi.t»n  \  ..r  3l)NM  V  I»l.|r  TKI*  4  $11  PS 


FILTER  CHOKES 

in  f'MA  •;  for  t  Pt  III  in  v>  \t\ 

‘  in  1*  M  4  ;p  n  s  in  •«i  \n 

2.*.  in  fe  4  1  00  8  in  1  «<  M4 

^  '  in  i3s  MA  I  4P  2s  in  41 4 

1  v  in  urn  \i  4  S9  03b  in  34 

'  in  34  MA  . M  s  in  ro  ma 

r.  in  hH  414  I  iP  Mua:  :  in  ’ 

2  114  I-.M.  M  4  I  PS  in  M  4 

SwiHf  I  I'  .  in  314  '.’4  TS  in  33*  41 

D»al  3;  in  MN-  SIA  44  in  4>'«>  4(4 
Ohai  '2  in  11(7  4  I  4S  i<H>  in  :  44 

Omai  :•  in  1'  m  4  2  49  *  :  in  1  i2\ 

OhaI  }••  ll«  !'•>  M4  SSO  .  114  I  Amp 

in  '  414  4  PS  H4  I"*'  4(4 

I.)  in  >0  414  I2.PS  1(>  114  4'n  41  • 

>0»|*P  .•  Jr-  in  '2'  4!  4 

«  114  41 4  I  SO  ?  in  :  4(  4 

114  in  )  4»  41  4  4  2S  in  3  ’  4 

'  in  •'  41  4  7  7%  Ux  :«>•<  M  4 


CHOKES 

INVERTERS 


T  R  A  K  F  O  R  M  E  R  K 


PomAf  TroAtfpfOMtP -IISV/5C  40  <p«  iPOut 


?70S 
VWrVtr 

4  I  IH»4t  I  O!  A  4V  III  3  '.4*  r  7  i 

I  «  I  MI4  Din  8  t  }  5  3  f  3  44  (  'r  7  I 

iATlVt  l  liA^  A  SV  I  A  e  4  « 

’.MIA  I  I  0411  SVI  T  3  4 

HKisi  r  Ml 7  '»vrt  34 

JKaiV  IA<4  3  S  3A 

lUUVl  I.A'iV  1)0.  A  IVI-T  10  40V  I 

nvt  T  I.  |A  n  I 

8  s  I 

nv  |M»  3  6V<  T  12  3(iV  Hi 

U4.4iAiV  «’*4t  A  IV  8 A 

W«l  8.14  3  4 

\«'r  IV*.  .44  34  3  44  3 

3Ui>4  043  VSV  I7&  44  3  S 

fmr.  44  I  8  3V  8 
tiVt  t  04A  f.  34  1  2  8  1  1  3 

\t'r  IV.  AlVtT  6  4\<T  3 

«»V  MA  3  1  ft4»-I  A  34 

8  34  t  T  3  8  ;!  »ifi  '  '* 

TfO8ifo«0i«rs-  IISy'^OM  cos  iaom* 


COAX  CABLE 


PC  211  f  li.ri*  r 

3^  ‘-I.  AIUA  «8.' 
pul  It'.  *  A.’-t*  '.«M> 

rt  n08  ion  Attilr'f 

tom  |— »8»a  tl"* 

S4P  PS 

PC  211  H;  Hamr  a« 

Ala.te  et.rpi  Al#e 

KS'  •  »  H**  .  tip  PO 

PC  2i8H.  «.«a!  tZS.OO 

PC  304  h.p'j'  28  «'b'.  18  AHip*  INi’pUl  %•)  « 

-•HI  OH  ,.,it  Amp*,  loti)  13*  1  Jl^*  X  |ll*A* 

N*-*  tl2  so 

(iC  SD2INI1A  Input  34  irV.  aimp  tKitput 

II.  pru  r\,  (•*  m>it  Alup*  Him  O'  t  4>a* 

iiAm  N'«  t48  ft 


.  THERMISTORS 

•  VARISTORS 


•100  CYCLE  TRANSFORMERS 

p 

nut  RatlaM  f 

8  3V  1  84  1*  II  APn?  t 

.  3»57  5V  tK¥>l  4  P  O  AF02 

3«145V  niKiM&A 
7HOV.  27V  4  3,  8  3V  3  0. 

1  3.4V  20  4 

8  4V  II  Amp  P  O  4PC|7 
•3i8  3V  I  2.40,  P  «  AP4313 
8  3V  1  4.  3  5V  24.  P  O 

PF.17’3  4 
1.4  3AVnr  14 

50  2V  II 8,  83V  8  1.  5V  2  4 

P  o  APLI  13 

8  3  0  8 IV  8  5V  6.  840  2o0 

M  4 

2lU<'V  t8Kil4  4.  I20V 

•KKlli*.  r  o  4PTi3 
148**4  (Mtl  Ma  P  o  Arr  4 
21  .4V  TA|>t>Ml  224  47  M  4 
MRlVr-T  38  Ma 
4*mvrT  Il8.  ITtiVCT' SVm 
8  SV  8  1.4.  5V  2  4  4.4V 

TappmI  28V  8  And  3« 
i*v  0  4V  3  5.  MKIVC’T  36Ma.  8  ( 

I. 4*18 

8  44  7  5.  8  4  3  8.  8  4  3  .4a 
7miV  .  *374’  4  7.  83  3<». 

I  2.4  3ft 


CtlomAHt  TrftHifptHMfi  lltV'tOiO  cpt  iftfMit 
■  •ling  iC^rll  Rfttlai  |ft0«h 


3  AV  84  HV  IfiA  (  tl  TP  lOVcn'  330  \ 

tiV  34,  71  3fK>  I  1  79  iOVr'T  340  I 

iV  I  II  I  4*  tiv  33,^3  135  7 

5V<T  30  4  1  P  4P  I  •  3  ever  8  54 

44  184  3  *4  1  74  ’  4  74  1*V  173.3V  34.1 

IIV  IM  J  I  3  3  3A.  3.3V  } 

IV  11*4  '  li  PP  8A  I 

7  3V7,  8  4  10  t  lOVrr  llA  \ 

3  4  3.  t  I  28  2  *  pp  lOVrr  3  33  > 

3  L  lOV  I  iSt'VT  113.  \ 

3  IVTt^  jo  8  *4  ,  A  ,A,  3  I  ivcrr  8  75  / 

ll^iiv  0  f!  *'*I||V  oool  Kvft 
tivor  I.  17a8IV('T  4A.  \ 

03  V<T  7  '  *V  3A 

i  I  it  1  I  4  i  21  8  3V(*T  3A. 

3  3V<^  Ij  ,  taVCT  3a  1 

0  ivcr  I  "  8  3V  lA^  8  IV  I  4 

•V  OA  i  i*  3  *  3  ft  H. 

0  ftvrr  lA.  *V  2  4  I  ftp  3AV7A 


2.H)V  81*  J.VIV  1  4  54  3P  .44  V4 

220  ««*>  ft  ■  2  54  54.  3  .44  154 

;ao4  IlftV  *4*T  7  4.  -44  7  5  .44  tT 
144 

44fi4  mir>  ftPlI  2204  ItiM  ft  phAAT  or  220V  A 
84  1  nhAA*  AO  r* 

;  p(\  nO  ry  Ut*\  2«i  1.(\  200  44  104. 

2  .4  1  «  1114  I  .MftlV  KMI 
<«  .  I  h>4  rut  cr  1144  J  8  4  40  P4  *34 

:2*>  4*04  n.44  8  52  4 

22«‘  4*t»4  *144  no  10.4  7  4 

PRECISION  CAPACITORS 


OyAAmlr  ftHk#  anO  He«0«At  CAmPInaltftA  A  hich  <i(iftl 
Its  elP.irtir  unit  u««Ht  tn  H  IP  tAnk  Xrutr*  M  ke 
An<t  plwHte*.  •  •4i>pt#>*ed  new  tft  7S 

Innertv  M  <H>  to.  It.4  HCAOftCTb  14  OQ  fM 

PAOtOIOHOC  TPANSMITTCR3.  T4*  .SMT  I 

tl  7t  Aft 

TPANftFOPMCPA  r»p  I  ullin*  .4HTt3  TrAn^mlttpp«. 
ith.  »r4:3*Hii.  (if  »;473(hi' 

CARSON  PILE  VOLTAGE  REGULATORS 

T>pe  4  t  oll  rurren*  1«4  M,  114 

•  n>p  <*«  ».di*  l^l.n.l  Klertnr  ti  00  y\ 

Tipe  (  IlllNit  13  *.  ■'•♦II.  •**  \ 

ArupA  *M|*put  |8  r  4  7  Alitp*  HbI  a 

Mpe*  ft  VK*DlO*'  Ir  I>elAftd  K.ee  * 

;r„".  Gib 

K  111  *..ui..*ht  Weteler  tlOO  - 


SEE  YOU  AT  THE 

IRE  SHOW 

BOOTH  L.  2ND  FLOOR 
MARCH  6  TO  9TH  INCL. 

LEAR  POWER 
UNITS 

Ty»A  lU.C  llVlM  itrlir. 

IMI  I  AfAP  'Att..  hUh 

ptvr  (Htg  •leAlJue.l  fi>r 
Undtrig  gear  re*rA<  *  .>>1. 
Htcaeie  tspe  *pr.ii  k»-t 
fur  miiUI  purp>««> 

Prieft  t8  PS 

POWER  EQUIPMENT 


243  5  3  ISft 

.44  2a  8  IV  2ft  5V  2ft.  8  3  .4ft 
5V  154.  .VMMiV  In* 

81  27  81  888  3Vt7T  31  K 
7804.  8  3V.  8  3V.  5V.  .1204 
8.14  2*14 
2iOV 
IV 

20  V  20  V 

,8  47  584388425 
iWV  tlHMft.  8  3  H  1ft.  5V  T 
44  t 

8  3V  0  1.  8  3VrT  85ft 

.  2ft2  5V  3  .4A 
i8VnT  (PKKin  KVA 
!8  44  Hft.  8  44  Ift 
1034  Vt-'r  lllft.  8  04  10 
‘  2X8  34  1  .44  2  8  3  3,  8.1  1 

1.4284*1  .Vm.  0  3VCT2ft., 

,  5v<’'r  2V 

PKIVI'T  35Mft,  6  4  2  5.  8  4 

1.4a 

i2:iOi*V<*'r  l.ftnie  <2ly 
,8IMiV<'T  inMft  I 

i2  5V  I  75  .4V  3  4.  6  54  8  5.1 

'  8  .4  2ft  n*r  HrH729 
8404  .400Ma  2  .44  I  7.4ft  P  o 
'  4l»H  I.Sh 

38<IV*’1  "ItiMft.  I.VIOV  IMft. 

2  .4V  8  3  2  5  8  34  8a  P  o 

720  4 

3l2.4V  5  4.  2  SV  lOA  P.'o 

I  Apr  4 

'2x2  .4V  2  .4ft.  A  34  2  25*  HMftiV 
I  Tap  Hi*aiV-7.40V 
P  M  4N  \I*H-i.4 
742  .44  .VI  M4.  7*»VV  47  M  4. 
8714  4.4  M  4 


1150  nVI  2  3  4x2  1  4x1  1 
;M0  V*T  250  MA.  8  34 
,  8  3V  8.  5V  8  4 

8  34  «  U  a  54  3  5ft  8  3Vr*I 
85a  2  5V  3  .4ft 
usooV  iir  MWMiV  33  M  4 
5W  V<’T'l20  MA.  8  3V  s 
5V  *2a 

4.%40V<T  240  MA. 

54  3ft.  8  3V  2a 
70  tn  mV  to  247-021'4  4 
.VMNI4  21MI5fA.5V  10  4 
2'.*0*14  3.VI 
2  5V  5  .4200  V  2  M  A 
13  5  KV  35  M  4 
734  VIT  177ft,  17104  f] 

177a 

8  3V  V4.  7  7V  385  4 


8  3V  12*.  8  3V  2a.  nil  U 

r  o  vs  APt2-.4 
8  44nr  7.4.  8  4V*‘r  3S. 

8  44(T  2  5ft 

8  34  2  7.  6  34  86.4.  8  3Vcn 

8  5V '12  4.  2504  100  M4.  54 
2ft  P  <*  4N  A!*S-I5 
400\<'T  34  MA.  8  4V  1.4a 

8.40V<*'r  .VI  M  4.  8  5VC*T  2  4. 

.44*  1  2ft  1*  o  K.'»n  4Kl2** 
24*»**<n  5M4.  8V1\  5M4. 


2.44  1754 

THtRPIISTOKS  _ 

D.i«71W  -tuW  l«  5  !???? 

o-ir<n»»  c»»«<n  S  JtZiit 

D  k:»H  Km-'.-n  »M 
0  I04«M  I-.r  MT<!  in  “-IJIJIJ 
\  li-.-l.  »2  50  “•  II}?* 

Oli:OI*  "uh.  $  »)  9  !“}}* 


WRITt  fOR 
cec  MICRO 
WAV[  CATALOG 
NOW  AVAILABLl 


0  ItlO.-A 
0-I7M2I 
SA  <12-411 
Dii:m 
o-iiniM 


RADIO  RARTS  DIV  ATT  MR  ROSCN 


CMlf  AOOMCSS- COMSU^O 
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Fobfuofy,  1950— ELECTRONICS 


BilSifiEgS 


CASif  Aoo»f ss  coMsu^o 

pAOMf  oiaBv%,^ia^ 

_  131  LIBERTY  ST.dcvT.E 

■  TVEWYORKT.  N  ."Y. 

C.I.C.MOIIfV  BIKK  WAKAflT£i,4  3  MiM.oaOl*  .  ^ 

^  m_ fO.B  W.V.C  SMOIKP€TtWttWCmf«,»llti»>»»»il£C»*HHU*Traj 


SEARCHLIGHT  SECTION 


BC  MS 

Iwter^How 

I.AB  if 


OIL  CONDENSERS 

I^MEP  IMiatMM’  |1«  M 

I  Mft  1)  l&URJ  MX  MM 

S  M>  n  i^IRi  V  IN  M 

I  MEI>  jVJI<U\tM.  %i  — 

t  VI  E  l»  UlURJ  \  IK'  — 

<M  Ml-lt  lS<liM)  VIM'  fe  M 

3.SMVII  .NRHMsVlK  17  M 

ISMFI*  iJ  M 

15  MM)  1<M>  \  IK  J  i» 

lOMKI)  liimiVlM  t  ms 

«  Ml  l>  15tiU  \  IN  i  j» 

_ M  Ai.  ■  « >th*T»  la  ^UiTk _ 


AMfHINOL  "AN' 
CONNICTORS 


WHOLESALE  ONLY  I 

^<MK  or  Wntt  I 
for  Quonhtr  4  Prtct  I 

Digby  9  4124 
ATT.  MR  C  ROSEN 
rOOO  000  iorntobt 
4  000.000  Mko«  I 

500.000  Sil  Mi€«% 
100.000  Oil  Co#tf 
4.000,000  ftRtittAfi 
400  000  Ikcfrolytics 
400,000  H  V  Mic«s 
S.OOOKV  Co(M 
ISOOOOPrec  teiit. 
SOO.OOO  Ttfbc  Clompi 
1  000,000  An  Cowncctori 
50  000  PytMiviotofi 
20.000  Power  Xtrmn 
20,000  Cliokes 
100.000  ANtennoi 
SO  000  Audio  Xfrmrs 
100,000  400  Cy  KUmtt 
100,000  Sbock  MH 
2S.000  Mo^oetroNS 
5,000  Mo^fieli 
50  000  PoIm  Xfrmrt 
50,000  Cootrol  loRct 
500.000  TttOei 
500,000  Retov\ 

500.000  PoH 
55  000  Vibrofort 
200,000  UG  CoHMCtori 
2,000  Scopei 
1.500  Attt  Plionet 
20,000  He«d«ett 
5.0C0  Mihes 
100,000  fiemeuM 
To«t  o4  NhH  4  tolls 

Screws.  Etc 
1,000  Gibson  Girls 
500  1C  575  New 

ond  Complete 
500.000  Insvlotors 
I  150,000  Binding  Posts 
I  200  000  Woter  Switcbos 
500,000  Ceromicons 
500.000  Ferrnk  ftosis 
50,000  PL  54 
25,000  JK  2t 
40  000  C410  Xtrmrs 


LARGE  VARIETY  AVAILABLE 
AT  GREAT  SAVINGS 

i»n4  yaw  >#act  mi>4  M  ■>•  «aata 


SHOCK 


No  1  ^-juArw 
No  2  ^•luorr  A  l>tAmr<nd 
No.  4  A  l>t»iuoud 

No.  6  .’>w|UAr«> 

No  *»  ?MEU»rr  A 

No  IJ  s<iuiBre  A  lloilirr 

No.  15  Ht^uorr  A 

No.  Ji)  Nijuaro  A  lloldrr 

No  i5  Hliuatt 

Nu.  55  MijUATr  A  Hauler 

No.  til  '^lUATf*  A  tl'>lder 

No.  35  ^luarv  A 

No.  45  HoltSrr 

No.  55  Moldrr 


INSULATORS 

STAND  OPfS 
w  alum  bane  1  1  ssh*  .  .  . 
w  Alum  bane  l*ab* 
w  Atum  bane  1  I  is5* 
w  atum  bane  ls4* 
w  alum  bane  1  3  isT  3  *t 
w  'alum  bane  1  5  %v3* 
INM.ttil,  3  I  '4* 

INKI  feed  •ut>P*'rt  1  1  3* 

ista  teed  aoppurt  V 


KtaTKl  off  3*trd 
’^taml  «iff  d  5  4il*d 
H|>rfiader  3  1  Ha5  n  .■4i} 
inreatirr  ‘t  11  IAs7  ld*d 
rWu  Lianei  1  1  -  4k3  4«1 
H.>wl  thru  i53.  •  5  4U*d 
Antruiia  INHA 


m-ia'es  iw  *V  IJV  J4V 
II  \  IK  tl5V  l3bV  .41 
Hi'b  10  k*>«  i'Aotaln^  a 
bnnWr'  and  fre 

M’ftri  ailiuiituiaal  A  r«^l 
Iki>  ftf  Hoy  ffciKita  and 
in  trunk 

11' and  Nr«  Complete  535  *5 
Ti.’  TeUgrapb  Art  U 

•  bntev  Krs.  Huttrr.  Illnfer 
lu-M  In  riiinpact  mrtal  or 

•  -Nbn  hi-s  T''  irarn 

..  53  54 


MICA  CONDENSERS 

I  Mftl  Vole  Prli'* 

>N)I3  .HIKV  137  M 

3tiKV  34  M 

*kH)i  3t>KV  34  nn 

iKiSU  3<)KV  id  — 

iki51  15KV  14  •• 

mu  AKV  4  ms 

nr:  nKV  4  ms 

miA  loKV  14  an 

01  4KV  4  4n 

045  JKV  4  4* 

ifB  1.4K\  34  — 

IMHI.I  HKV  4  •• 

(MHI3  5K\  I  35 

OOliH  'iKV  I  35 

00114  .)KV  I  35 

mH)l6  6KV  I  15 

iMMtoi  :tKV  war 

(am  jvai  mnt 

iaaa»d  nKV  TWr 

mi55  5KV  awr 

(am  5KV  awr 

mm  ‘j.vai  awr 

(aa)37  t3<ai  3.lr 

maa»75  K'm*  3Jr 

(aMr35  35(H)  .I5r 

m)45  .Vaai  aw< 

miS  3.*aai  .45/ 

0015  Kaai  35/ 

0175  imai  35/ 

1/37  tiHH)  35/ 

M4NY  onil-ltr*  I.N  HTiK'K 


UPRIGHT  OIL  CAPACITORS 

STANOAtO  BRANDS 

|.  Mfd  VtilfaAe  Irrmtnala  Pr 

I  iMa)\  IK'  3 

35  4(a)%|K'  3 

.5  AtHiV  IK*  3 

1  mats  IK'  3 

3  s  5  maiVlK  3 

3  X  I  maiVlK  3 

25  4ia)V|H  2 

5  maiXlK  3 

.&  AiaiXlH'  3 

1  KNIVIM'  3 

t  4(a>VI><'  3 

4  maiVlM'  3 

.1  fWHiVlN  3 

3  a  1  Aia)\  IK*  3 

I  75  4m)V|M'  3 


BC-22J  TRANSMITTER 

Watt  TraA«atlt(rr  wttb 
rrxytal  (wrilUior  I'^'O'rol  iyo 
f'>ur  prraelm-ird  <-itaiuirlR 
alAo  master  i»*rlllaii>r  Kre- 
‘I'irfH'Y  eovefac'*  }«05  Ki' 
*'•  ’34A  Kt‘  b«  uae  ot 
Thr><e  plui  m  rolla  Five 
’•iIm  operation,  aoi  rMrilia 
(or,  ""t  power  ampl  Are. 


matv  IK 
AIR»\  IK 
5ia)\  IM 
NHIX  IK 
AiaiVIK 


SELSYN  motors 

ir.  VAC  *5  ■  S.*le  »C 
'*4344  ('so  be  U'>e«j  to  lur 
Binall  an'rnna*  or  a«  Indl 
ratora  Hi*e  8S*  s  5^* 
Pit'W  per  pair  55  1 


EfiSE  TeInpboiM 
Test  Snt 

*•>  ^l■  atr  any  kind  of  trou- 
|e  (41  TrI  Im/a.  >  an  be 
i«n1  m  trirplwtnr  lnrlud«H. 
oi/ine  circuit  eu*  A  lalu 
him  unit .  tl5  M 


Soldering 
Iron  200W 

;21154)V  imo 
N*  rrmABratilr 
-pprr  tip 
Hrat<i  In  a  min 
u*r  Cnmple(r 
«.th  mrd  A 
p:u*  Nrw  wth 
^■aod  SiH 


BATHTUB  CAPACITORS 

Mfd  V«»lfade  Terminal 

ax  1  noovoc  a 

a  X  1  4m)VlK  1 

1  4m)vr><:  3 

3  X  I  nonviK'  a 

035  **OOVIK'  3 

3  I'lOVIM’  3 

I  maiVIK'  3 

2  X  35  A(N)VI>r  a 

5  imiOVIK'  3 

I  mOVIM'  3 

a  1  I  AimviM*  .5 

.4  300VIM'  3 

05  AinVIM’  3 

5  vmVIK.!  3 

.5  IN>VI>r  3 

1  AimVIM*  1 

4  M)VI>C  3 

1  iittVlH!  1 

1  noOVIKT  3 

at  t  AimviM*  3 

2  X  35  4m>VIK'  a 

5  AOOVDC  3 

3  X  I  mhivik:  a 

5  Ata»VlK'  1 

3  I  t  3<H)VI>C  *3 

5  4(BJVI><'  I 

1  imiVIH'  3 

W  l.Va>VI>C  3 

.A  lUaiVTK’  3 

A  3«HiM>C  3 

30  5«)V1>C  3 


EEBfA  TelopHono 
Repeotor 

1  *nt  to  rttmd  ran/e  ot 
Arid  trieplt«Dr!i  HlmpleX 
TelM  and  to  ('\  le  rlimine 
ir>4i>lnle  otrr  llBea  auu.p- 
pnl  with  uai'  Kuppile*! 

«  1(A'  iu1>r  rh<mr  kup 
piled  i5*aathrrweight)  55. /5 


RELATS 


Type  (aita  Raiini  Mfg  Price 

M  DPin  34  3HV  170  obfflO  <iF<  'H27HlH  75/ 

H  4  vde  l(a»K:i 

H  SPDT  3H  vde  17.5  ohma  (it.i  K37111H  75/ 

M  ariiT  34-3H  vde  175  nhiun  <iF(  IU7VtH  75/ 

H  4I*ST  34  vde  IHO  nhrua  tiM  K27U1<J  75/ 

(}  DPDT.  13  vde  44  obuis  lymch  1067-  1  11 

K!*KT  4110 

(1  DPDT  23-34  vde  lAO  nhnta  I  each  115 

I)  HPKT  34  vde  350  nump  XUIed  Hr)44  74/ 

I  DPdr  14  vde  H5obma  \20.A  4.4/ 

1*  .IPD  r  34  3a  vde  3so  obma  Xllmd  IMyX-J  1.54 

H  WJMT  34-24  vde  34fa»  (iMI3UI7-l  74/ 

I)  I»PI»r  34  vde  3HO  Mlled  RC)6a5  1.46  i 

1)  3PI>r  3A  vde  340  Mlled  Km  116 

lo\>  .MHO 

l>  l>Pl>r  34  vde  340  killed  HO  I  M 

A1>:15 

I)  srST  75.M  A  60  Allied  KH  tStf 

N<  •/  .'oMi 

H  I>PI>T  20-aO  vde  4ninee5nXR  I  Ml 

H  l»fM>r  KV-U  vde  <>un<wl<iOAH  I  Ml 

II  DPDT  34  34  \de  PR31(M57-4  IM; 

M  iPDT  34  34  vde  (iF:('K37ttl  146; 

11  HPDT  34-34  vde  OKI  H37V1  IM 

A  DPDT  13  vde  Ounce  1.44 

4  kPDI  hW|3v  135  Ounee  I  44 

H  DPDT  27  5  vde  44iO  Silted  114 

D  DPD'I  4-14  vde  Allied  114 

II  UPDT  34vAOe7  50  Allied  I  44 

ARC  3  MINIATURE  RELAYS 

crated  <  an  SPDT  5  rroM  0»:rH37Virin4  145 

(  HrDI  34  vde  liM)  (ihni*  HHM5Aa43  55/ 

C  A  Pxr  33  -34  vde  aiMi  obom  KHM 56534  55/ 

<  SPsr  33  34  vde  .a«iu  RPMS6351  55/ 

DPDT.  33-34  Vdeat)U  l(RM5553  t  55/ 

DP?*T 

C  r^PDr.  33-35  vde  aOU  URM55536  55/ 

OPDT 


L4o6ing  Coil  €114 
Ham*  A«  M  K  No.  412  but  In 
wa’.erpmof  i-a*-*  to  counter 
baxaiKe  rap  in  line  r>Tr« 
riear»r  «ianal  Arm*  uM«l 
H  14110  A  Wiao  wire. 

•54  ao. 


RE  CHOKES 

lMlu/l2ftMA  . 


So«n6  Powor 
FIELD  PHONES 
EE  •  106.  Talklnc  range  •  lo  j 
12  milee  without  baitertea 
'tr  current  Mae  ('tank  and 
generainr  fur  Bignaiing  la 
ncse  .ratbm  caae.  WeiAtta 
»S  lb«  Hrand  Sew  A 
W'tndcrful  buy  2  pb4>rini 
137.56 


Wntt  foff 

FlytN  4^ 

IttdN  Rtg. 

It  Vow  Don't 
Sot  It  Writw 
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A  C.  MOTORS 

S071«)0,  Dcico,  V  .  60  Cycl«.  7000 

r  p  m  fric*  $4.  SO  Mch  Bat. 

I6930-3,  Hoydon  Tim- 
ing  Motor,  I  10  V  ,  60 
cyci*.  4/5 

^rt««  SJ.OO  M.  »•♦. 

TyM  1*00  Hoydoo  Timing  Motor — 110 

V  ,  60  cycle,  3  2  w  ,  4  r  p  m.,  with 

broil  c  Price  $4.00  each  ee» 

Type  1600  Hoydoo  Timirig  Motor — 110 

V  ,  60  cycle,  2  2  w  ,  1  /240  r  p  m 

Price  $3.00  eecK  eet. 
Type  1400  Hoydon  Timing  Motor  110 

V  ,  60  cycle,  2  3  w  ,  1  r  p  m 

Price  $2.70  eecli  net. 
Type  1 400  Hoydon  T  iming  Motor,  I  1 0 

V  ,  60  cycle,  2  2  w  ,  1  1/5  r  p  m 

Price  $2.70  eocti  net. 
Type  1 400  Hoydon  T iming  Motor  1  1 0 

V  ,  60  cycle,  3  5  w  ,  1  r  p  m  With 
«hiH  unit  tor  outomotic  engoging  ond 
disengaging  ot  gear 

Price  $3.30  e«.  net. 
Type  1400  Hoydon  Timing  Motor,  110 

V  ,  60  cycle,  2  2  w  ,  1/60  r.p  m. 

Price  $3.00  each  net. 
lettem  Air  Device*  Type  J33  Synchron- 
out  Motor  115V,  400  cycle,  3  phota, 
8,000  r  p  m  Price  $8.50  each  net. 
Telechren  Synchranaa*  Motor,  Typo  83, 
115  V  ,  60  cycle,  2  r  p  m  ,  4  w 

Price  $S.OO  eoch  net. 

SERVO  MOTORS 

CK  1,  Pioneer,  2  phase,  400  Cycle 

Price  $10.00  each  net. 
CK  2,  Pienaar,  2  phase  400  cycle 

Pnta  $4.2S  each  net. 
10047-2-A  Pioneer  2  phase.  400  cycle, 
with  40  I  rerJuction  geor 

Price  $7  2S  each  net. 
7PI-2S-11,  Diehl,  Low  Inertio,  75  to  115 

V  .  60  cycle,  2  phose 

Price  $14.00  each  net. 
7PI.49-7  Diehl.  Low  Inertio,  115  V.,  60 
Cycle.  2  phase,  3  0  amps  .  10  w  ,  out. 
pul  Price  $34.50  each  net. 

FPI.3S.14  Diehl  Low  Inertia  20  V.,  60 
Cycle,  2  phose,  1600  r  p  m  .  85  omps 
Price  $10  00  eo.  net. 
FP  2i-3  Diehl  Low  Ineiiio,  20  V,  60 
cycle  2  phose  50  amps  3200  r  p  m 
Price  $10  00  each  net. 
CK2,  Pioneer,  2  phose,  400  cycle,  with 
40  I  reitoclion  geor 

Price  $4. SO  each  net. 
MINNIAPOLIS  HONIYWILL  TYPI  I 
Pert  Ne.  G303AY,  1  15  V  ,  400  Cycle 
2  phose,  built  in  geor  reduction,  50 
lbs  in  torque  Price  $8.  SO  each  net. 

AMPLIFIER 

Pioneer  Gyro  Flo*  Gate  Amplifier,  Type 
12074-1-A. 

Pnce  $17. SO  ae  net,  with  tobas. 


REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 

Pioneer  Type  ANS730-2  Indicator  and 
AN5730  3  Tronsmitter  26  V,  400 
cycle 

Price  $40.00  per  tat  new  sealed  boies. 


Kollsman  Remote  Indicatinp  Compass 

Set  Tronsmitter  port  No.  679-01,  indi¬ 
cator  port  No  680IC-03,  26  V.,  400 

cycl*.  Price  $12.30  each  net. 

GYROS 

Schwain  Free  &  Rate 
Gyro  type  45600 
Consists  of  two  28 
V.  DC.  constant 
speed  gyros.  Sue 


Price  $10.00  aa.  net. 

Schwain  Free  &  Rate 
Gyro,  type  46800 
Same  os  above  ex¬ 
cept  later  design. 

Price  $13.00  each  net. 

Sperry  A5  Directional 


656029.  115  volts, 

400  cycle,  3  phose 

Price  $17.30  each  net. 

Sperry  A5  Vertical  Gyro,  Port  No 

644841,  115  V  ,  400  cycle,  3  phose 
Price  $20.00  each  net. 

Sperry  AS  Amplifier  Rock  Port  No. 

644890  Confoins  Weston  Frequency 

Meter  350  to  450  cycle  and  400 
cycle,  0  to  130  voltmeter 

Price  $10.00  each  net. 

Sperry  A5  Control  Unit  Port  No 

644836  Price  $7.30  each  net. 

Sperry  A5  Aiimuth  Follow-Up  Amplifier 
Part  No  656030  With  tube 

Price  $5.30  each  net. 

Pioneer  Type  1 2800- I  D  Gyro  Servo 
Unit  1  15  V.,  400  cycle.  3  phase 

Price  $10.00  each  net. 

Norden  Type  M7  Vertical  Gyro  26  V., 
DC.  Price  $19  00  each  net. 

Norden  Type  M7  Servo  Motor  26  V, 
D  C  Price  $20.00  each  net 

Allen  Calculator,  Type  Cl  Bonk  and 
Turn  Indicator,  Port  No  21500,  28 
V  DC.  Contoin*  28  V  DC  con 
stont  speed  gyro 

Price  $10.00  each  net. 


D.C.  MOTORS 


S069625«  Oelco  Constont  Speed,  27  V., 
120  r  p  m.  Built-in  reduction  gears 
and  governor  Price  $3.90  each  net. 

A-7155,  Delco  Constant  Speed  Shunt 
Motor,  27  V.,  2  4  amps.,  3600  r.p.m., 
1/30  h  p.  Built-in  governor. 

Price  $4.25  each  net. 

C-28P-1A,  John  Oster  Shunt  Motor,  27 
V,,  0  7  amps.,  7000  r.p  m.,  1/100 
^  P  Price  $3.73  each  net. 

Jaeger  Wetch  Co.  Type  44-K-2  Con¬ 
tactor  Motor,  Operates  on  3  to  4  5 
volts  D  C.  Mokes  one  contact  per 
second  Price  $2.00  each  net. 

General  Electric  Type  5BA10/U52C,  27 
V.  D.  C..  0  65  omps.,  14  oi.  in 
torque,  145  r  p  m  Shunt  Wound,  4 
leod  reversible  Price  $3.00  each  net. 

General  Electric  Type  5BAI0/kJ37C,  27 
V  D  C.,  .5  amps  ,  8  02.,  in.  torque, 
250  rpm  Shunt  Wound,  4  leads  re 
versible  Price  $4.30  each  net. 

D.C.  ALNICO  FIELD  MOTORS 

3069436,  Delco,  27.5  V,  10,000  r  p  m 
Price  $4.70  each  net. 

3049400,  Delco,  27  V .  250  rpm 
Price  $5.00  eoch  net. 

3069466,  Delco.  27 
V.,  10,000  rpm 

Price  $3.30  eoch  net. 

3069370,  Delco,  27  V  .  10  000  r  p  m 
Price  $4.70  each  net. 

3049230,  Delco,  27  V.,  145  rpm 

Price  $5.00  each  net. 

S.  S.  FD6-14,  Diehl,  27  V  ,  10,000  r  p  m 
Price  $4.00  each  net. 

S.  S.  FD6-18,  Diehl,  27  V.,  10,000  r  p  m 
Price  $4.00  each  net. 

S.  S.  FD6-21,  Diehl,  27  V.,  10,000  r.p.m 
Price  34.00  each  net. 

Sompsel  Time  Control  Inc  Alnico  Field 
Motor,  27  V.  D  C  Overall  length 
3  5/16"  by  13b".  Shaft  H"  long  by 
3/16",  10,000  r  p.m 

Price  $4.30  each  net. 

GENERAL  ELECTRIC  D.  C. 


SELSYNS 


8TJ9-PDN  Transmit¬ 
ter,  24  V 

Price  $3.75  each  net. 


8DJ11-PCY  Indicator,  24  V.  Diol 

marked — 10*  to  +65* 

Price  $4.30  each  net. 

8DJ11-PCY  Indicator,  24  V.  Dial 

Marked  0  to  360*. 

Price  $7.30  each  net. 


COMPLETE  LINE  OF 
AIRCRAFT  THERMOCOUPLES 


37  EAST  BAYVIEW  AVE.,  GREAT  NECK.  N.  Y 
Telephone  IMperial  7-1147 


Write  for  Catalog  NE100 
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S  AinCRAfT  SQUIPMSNT 


INVERTERS 

Wiacharfar  C*rp.  Dyrtamotor  Unit.  PE- 
101  C  Input  13,  V  D.C.  or  26  V  D.C. 
DC  AT,  12.6  or  6  3  omps  Output 
400  V  DC.  AT  135  amp*.,  800 
VDC  AT  02  amps,  9  VAC  80 
cycle  at  1.12  anr>p* 

Price  $10.00  each  net. 


I S3F,  H  o  I  t  I  e  r 
Cebot,  lr>put,  24 

V  D  C.  Output  , 

115  V.,  400 

c/cle,  3  phase, 

750  VA  ond 
26  V.,  400  cycle,  I  phose,  250  V  A 
Voltage  ond  frequency  reguloted  also 
built  in  radio  filter. 

Price  $115.00  each  net. 

149H,  Holtier  Cabot.  Input  28  V.  ot  44 
amps  Output  26  V.  at  250  V.A.,  400 
cycle  and  115  V.  ot  500  V.A.  400 
cycle  Price  $40.00  eoch  net. 

149F,  Holtxer  Cabot.  Input  28  V.  at  36 
omps.  Output  26  V.  at  250  V.A.,  400 
cycle  ond  115  V.  at  500  VA.,  400 
cycle  Price  $40.00  each  net. 

12117,  Pioneer.  Input  12  VDC  Out¬ 
put  26  V  ,  400  cycle,  6  V  A 

Price  $22.50  eoch  net. 

12117-2  Pioneer.  Input  24  VDC 
Output  26  V  400  cycle,  6  V  A. 

Price  $20.00  eoch  net. 

5021NJ3A  General  Electric.  Input  24 

V  D  C  Output  115  V,  400  cycle  at 

485  V  A  Price  $12  00  eoch  net. 

PE218,  Bollentine.  Input  28  VDC.  at 
90  omps  Output  115  V.,  400  cycle 
at  I  5  K  V  A.  Price  $50.00  eoch  net. 

METERS 

Weston  Froqeency  Meter.  Model  637, 
350  to  450  cycles,  115  volts 

Price  $10.00  each  net. 

Weston  Voltmeter.  Model  833,  0  to  130 
volts,  400  cycle  Price  $4.00  eoch  net. 

Weston  Voltmeter.  Model  606,  Type 

204  P,  0  to  30  volts  D  C. 

Price  $4.25  each  not. 

Weston  Ammeter.  Model  506,  Type 
S  61209.  20-0-100  amps.  D.  C. 

Price  $7.50  each  net  with  ext.  shunt. 

Weston  Ammeter.  Type  FI,  Dwg.  No 
I  16465,  0  to  150  omps.  D.  C 

Price  $4.00  eoch  not. 

With  est.  shunt  $9.00  each  not. 

Westingheuse  Ammeter.  Type  1090- 
D120,  120-0-120  omps  D.  C. 

Price  $4.50  each  not. 

Weston  Model  545.  Type  82PE  Indi¬ 
cator  Calibrated  0  to  3000  RPM 
size  Has  built-in  rectifier,  270* 
meter  movement. 

Price  $15.00  ooch  not. 


VIBRATOR 

Roulond  Corp.  vibrator  rton -synchros  typo 
Stock  No  3H6694-I1,  6,  12  or  24 
V  D  C.,  input  frequency  200  cycle 

$3.50  each  not. 

Sperry  Photo  Adopter.  Part  No.  66 1 1 02. 
Us^  for  operating  three-phose  equip¬ 
ment  from  0  single  phase  source. 

I  1 5  volts  400  cycle  Maximum  lood 
50  watts.  Price  $15.00  ooch  not. 

PIONEER  AUTOSYNS 

AY1,  26  V.,  400  cycle 

Price  $5.50  ooch  not. 

AY14D,  26  V.,  400  cycle,  new  with 
calibration  curve 

Price  $15.00  ooch  not. 

AY20,  26  V.,  400  cycle 

Price  $7.50  each  net. 

AY31.  26  V.,  400  cycle 
Shaft  extends  from  both 
end* 

Price  $10.00  eo.  not. 

AY38,  26  V  ,  400  Cycle.  Shoft  extends 
from  both  ends.  Price  $10.00  ooch  not. 

PIONEER  PRECISION 
AUTOSYNS  ^ 


AY101D,  new  with 
calibration  curve. 


PRICE— WRITE  OR  CALL  FOR 
SPECIAL  QUANTITY  PRICES 
AY131D,  ryew  with  calibrotion  curve. 

Price  $35.00  ooch  not. 
AY130O,  new  Price  $35.00  ooch  not. 

PIONEER  AUTOSYN 
POSITION  INDICATORS 

Typo  5907-17.  Dial  groduatod  0  to  360*, 
26  V.,  400  cycle. 

Price  $15.50  ooch  not. 
Typo  6007-39,  Dual,  Dial  groduated  0 
to  360*,  26  V.,  400  cycle 

Price  $30.00  ooch  not. 

PIONEER  TORQUE  UNIT 

Typo  12602-1 -A. 

Typo  12604-3-A. 

Price  $30.00  ooch  not. 
Type  12606-1 -A.  Price  $40.00  ooch  not. 
Typo  12627-1 -A.  Price  $80.00  ooch  not. 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pioneer  Mopnotic  Amplifier  Assembly 

Saturable  Reoctor  type  output  trons 
former.  Designed  to  supply  one  phase 
of  400  cycle  servo  nnotor 

Price  $8.50  each  net. 

PIONEER  TORQUE  UNIT 
AMPLIFIER 

L  Typo  12073-1-A,  5  tube  amplifier,  Mog- 
t  nesyn  input,  115  V.,  400  cycle 
r  Price  $17.50  ooch  net  with  tubes. 

I  Typo  12077.1.A.  single  tube  Amplifier, 
F  Autosyn  input,  115  V.,  400  cycle, 
r  Price  $49.50  ooch  net,  with  tube. 


BLOWER  ASSEMBLY 
MX-215  APG 

John  Ostor,  28  V  D.C ,  7000  r.p.m. 

I, '1 00  h  p.  Price  $4.50  ooch  not. 

Wesrinphouso  Typo  FL  Blower,  115  V., 
400  cycle,  67000  r.p.m  ,  Airflow  17 
C.F  M.  Price  $3.70  eoch  not. 

RATE  GENERATORS 


PM2,  Electric  Indicotor  Co.,  .0175  V. 

per  r  p.m.  Price  $8.25  eoch  not. 

FI 6,  Electric  Indicotor  Co.,  two-phoso, 
22  V.  per  phose  at  1800  r  p  m. 

Price  $12.00  ooch  not. 
J36A,  Eastern  Air  Devices,  02  V.  pot 
r  p.m  Price  $9.00  ooch  not. 

8-68,  Eloctric  Indicotor  Co.,  Rototlon 
Indicator,  110  V  ,  60  cycle,  1  phosp. 

Price  $14.00  ooch  not. 
Weston  Tachometer  Generator  (aircraft 
type)  model  752-J4  single  phase.  A.C. 
output.  Price  $17.50  ooch  not. 

SINE-COSINE  GENERATORS 

(Resolvers) 

FPE  43-1,  Diehl,  115V.  400  cycle. 

Price  $20.00  each  not. 


I  SYNCHROS 

IF  Special  Repooter, 

115  V.,  400  cycle 
Will  operate  on  60 
cycle  ot  reduced 
voltoge 

Price  $15.00  ooch  not. 
7G  Gonoroter,  1 15  V.,  60  cycle. 

Price  $30.00  ooch  not. 
2J1M1  Control  Tronsformer  105/63  V., 
60  cycle.  Price  $20.00  ooch  not. 
2J1G1  Control  Tronsformer,  57.5/57.5 
V  ,  400  cycle  Price  $1.90  ooch  not. 
2J1H1  Sdsyn  DifforowHol  Gonoroter. 
57  5/57  5  V.,  400  cycle 

Price  $3.25  each  not. 
W.  E.  KS-S9S0-L2.  Size  5  (Generator, 
115  V.,  400  cycle 

Price  $4.50  each  not. 
SG  Spociol,  Gonorotor  115/90  V.,  400 

cycle.  Price  $15.50  ooch  not. 

SSF  Repooter,  115/90  V.,  400  cycle 

Price  $19.00  ooch  not. 
2J1F1  Solsyn  Generator,  115  V.,  400 
cycle.  Price  $3.50  ooch  not. 

SSOG  DiHorontiol  Gonorotor  90/90  V., 
400  cycle  Price  $15.30  ooch  not. 

1CT  Control  Tronsformer.  90/55  volts, 
60  cycle  Price  $35.00  each  not. 
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I  IN  SURPLUS  EQUIPMENT 
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7ft*  |ft4P 
17ft  IftM.I 
I  4ft  IA4 
••  Ift7<.l 
44  lllic.T 
/7ft  IB4 
M  IBft  /ft** 
♦4ft  ib:<.i 

♦  4ft  icM.I 
lift*  l<  4 
7***  H  7C; 
II***  IIHt^P 
/7ft  ||>?«. 

»  4ft  ||Mi<;| 
ft  4ft  IIM.T 
14ft  14.70 
17ft  IP4 
4  4ft  IITM. 

4ft*  144 
117ft  I47<; 

ft4  ft*  IC.4I.T 
14***  i(;4<.r 

47ft  |||4<. 

4ft  **  IHftl^T 
I  4*  I H4C . 

♦4  ft*  IH4<.I' 

1  !♦  1/44.  I 

II  ft*  114 
4ft  **  II  ^4 

1  4ft  II  ft» 

17  4ft  II  H4 
17  4ft  IK  ft 
17  ft*  IK  4 
14  4ft  II  |>ft 


PMcv  Tjp* 

*  7ft  4ft4 
I  7ft  ,  4ft7 
Ift*  *•  *\N 
Nft  *•  >  4ftM.I 
I  4ft  4ftBft  4Nft 
4  4ft  4\B7  INftI 
(ft***  4ftCM;i 

4ft4  7  INft/ 
14  4ft  4\l>4 
I..ft4  4ftii7<; 

4N  4ftP44. 

44  4ft4.ft 
1.74  4ft<«7 
44  4ftH4 
7N  4\J» 
ft4  4ftKft 
Nft  4ftK4 
ft4  4ftlft 
.ft4  4ftl7<.r 


I4B4 
14BN 
144  ft 
144  7 
|4P4 
144  7 
144? 
l4frN 
t4M7 
14J7 
I4N7 


IHftft 
1H4* 
IN/I 
IN/.I 
IP/ 1 
/ftPI 
a  4 
i<  /I 
/< :// 
i<./4ft 
a  %4 
/4.4* 

K  4  .4 
H  44 
a  44 
/<  II 
/!>/! 
/*// 
/!./♦ 

/f /ftft 

/I/4 
/V  14 
iJ/l  ft 
/J/4 

iJ/7 

Ul* 

/Jll 

//!/ 

/Jll 

/JU 

/J.17 

/J  M 

iJ4A 

/J44 

URftl 

XJMH 

iJ4l 

/B/i 

/Bift 

/Ki* 

IftPI 

IBii 

IH/i 

llft/4 

4B/4H 

.4B/4 

IH/ft 

lilPI 

44  21 

44  24 

14  1* 

14  II 

M  PI 

IIIPI-  ft 

If  PI 

1*24 

lfP7 

.U.PI 

UP? 

4-41  ft 

4IJSft 

4ii*ft 

4ftl 

4ftPI4 

44  1ft 

4*/7 

4J24 

ftftPl 

4ftP4 

.ftBPI 

ftllP4 

14  22 

M  PI 

ft4  PI  ft 

1I>2I 

ftfp; 

ft4;p| 

ftHP4 

U/1 

Ui4 
ftJP/ 
ftl  PI 
SMPI 
ftNPI 
4ftf  44. 
44  21 
4f  4 
4J4 
7KPI 
7BP7 
74  /I 
74  H 
74-/5 
7DP4 
44/1 


♦ft  4ftS74» 
.7*  4ftT4 
.*4  4ftl4 
1.44  4ft\4 

I  Ift  41144. 

Nft  4H5 
I  *4  4n44. 

44  4n7 
ft*  4BII 
ftft  4Bft4. 

44  4Hft4 
ft*  4Hf4 
44  4B<.44. 

I  M  4HM4 
I  1*  4BJ4 
74  44  4 
74  44  1 
I  54  44  M.T 
I  54  44  4 
4ft  44.7 
4ft  44 -*4. 

4H  4I>4 
55  4|»ft4. 

*4  4ift 
N4  4*4 
ft*  4fft 
54  4*  54;i 
7ft  4*4 
ft*  4F44;f 
ft*  4*7 
7ft  4*ft<; 

54  44;4<; 
7ft  4144 
ftft  4M44.I 
ftft  4/5 
44  4J54il 
4*  4/4 
5ft  4/7 
44  4I74;1 

44  4Jft4. 

411  4B14.I 

4ft  *B44.r 
7a  4B7 
54  4K7<.T 
54  4Bft 
7ft  4Bft4;r 
5ft  41  M. 
.7/  414 
4ft  4144. 
♦4  4144.5 
1*4  41.7 
44  41  74. 
7ft  4N4<. 
ftft  4>7 
ftft  4S74.r 
4ft  4P5<.f 


25/44. 


4R74;r 

4H7 

4S74i 

4«*ft4.t 

4557 

45574. T 

45H75 


45074  ;r 

45f  5 

45>54,r 

4517 

454;7 

45147 

45/7 

45/  74. r 

45B7 

45K74.I 

*51  74. T 

45N74;| 

*54/7 


71*5 

7115 

7U55 

7115  H 

7154 

7175 

72*in 


ILECTHONICS  — feJwiKiry,  »950 


SEARCHLIGHT  SECTION 


fOI  oi* 

rwiiiw*'’ 
P  eatt**’*** 


NIAGARA  SLASHES 

TUBE  PRICES 


ALL  BRAND  NEW  — STANDARD  BRANDS 


4  45  14/4 

14*4  14/5 

2  M  14/4 

♦  *•  14/4 

1  •*  1411 

1ft  1*  1411 

Ift  5*  1414 

44  5*  1414 

14  **  141ft 


Pr*r4  Tfm 
1.4*  lft.51 
7  45  144* 

/  75  /•!* 

*  75  2*51 

115*  5514 

/4  4S  MU 

4  75  5542 

44  5*  7141 
I  75  4445 

/ft  ft*ll 

♦  /5  441/5 

1  45  4*115 

ft  5*  4*14.5 
1  5*  ft*U 

I  I*  I*/* 

I  15  4*/5  5 
15*  4*/4 

7  75  hH 
/*•  HH 
/  5«  I  15 
*4*  c  IH 
4.75  C.5B 
/  4*  <  4  .5 
1/5  c  4J 
I  14  <107/ 

15  c  kT**5 
7  /5  c  kl**4 
/  45  (  Bl*4* 
1/5  1*5* 

4  45  K  II 
14/5  II  M 

5  ♦♦  *1/15 

.!! 

1  5*  144* 

/  /5  K;I7 
If  Ff;/7  5 
/•'  *€.1/ 

♦  ••  K.ll 

*<.*15 

15  ••  Hi45 

,  K.JM 

.  **  lil  14. 

'  1»  <.l  47« 

'  »•< 

I.I.M 

,  n  «.i  »»* 

j  7*  ,;|*7« 

'  *»  <;■ *.7 

I..!)!  ”*'••• 

••••  H.J.. 

11?!!  H.i'. 

HU.. 

!S  HKiM 

'll!  in.i. 

!  !1  »n»ii« 

u  K«  J« 
I!*  Kl.l. 

‘ !!  Ml  i.i 

MXMKI 

*  1!  fJi' 

,2  HIM 

}  »•  HIM 

■j;  HUM 

T;  HH  J.\ 
•S  HKJi 
JJ  HHJI 
*’  HKII 


■  7*  I  XiM 

»  ».  \7M> 

■  7S  \H7» 

.»  \H7» 

\  HM 
II.  IH.I 
I.M  \H1.I 
I.JS  .HIM 
I  ..  VTU7I 
...  VI  III 
I  M  MI4M 


Minimum  Ord^r  fU5.<IB.  tlnnntll*  Prlrpn  nn 
RMinMt.  All  tal>e  t>P«^  In  fttwrk  now>M. 

t  to  prl<»r  «ole— pri<04  siibiort  to 
rlinngo  without  notlro.  llrpo#lt  with 

ord^r*  nnJeM  rnl<^.  All  Pf1ro4  r.O.B.. 
>iYr. 


/♦  11(^5 

..il  II  H4 

l.M  II  sv 

.  M  IHSI.I 
M  IHM.I 
•  «.  lOMiT 
■  III. 


11..  IS,. 

IT. 

JJJ  ITM.T 

...  114 

.7.  H  » 
iM  ,v 
JJ  JVJ 

1  75  2a5 

'  1!  ‘*7 

7.  IV  u. 

U  ..  IV. 

1.. .  JV. 

j.vM.i 

Jl?  HM 

li! 

1.. . 

2  45  *574 

545  5H44.\ 

75  5T4 
4  45  51  44. 

4«  5  5  44. 

.i5  5H4 
45  5H44.r 
I  44  5X44. 
75  55  Mil 
5*  5544. 
it*  5/1 
5*  5/4 
14  45  451 


Prlc«  Tjrpv 
.ftft  45074.1 
411  4HA7 
.711  45itr4;T 
II*  4**S7 
ftft  4.5T7 
-7ft  45  V7 
1.14  4T74; 

.74  4t  5  4i*» 
ftft  4144;! 
l./ft  4174; 

7ft  45  4 
.74  4544;| 

.47  4W74. 

I  /ft  454 

.7*  4X54;| 

.44  4  544. 

7»  4Y7t; 

44  4/74. 

I  *4  4/554. 

5ft  754  XXI 
5»  755 

ftft  7  54 
44  757 
4  45  755 
44  7507 
5ft  75*7 
.44  754;7 

*5  75117 

I  54  rB4 
7ft  7B5 


I  ^  7llft 
54  7<-4  |2*.I4 

.54  7C'5 

•  ♦ft  7CA 


54  r*ft 
I  15  7c;7  ijti 
2  7H7 

it 

•7  7K7 
I  ••  7N7 

H  55^’ 

..  7.7 

»*  7V7 

M  7VV7 
M  7X7  XXfSI 
*•  7V« 

.*  7/4 

JJ  I. 

*;  11. 

**  liv. 

7*  iivm;t 

M  1JV7 

M  ij.m;i 


•»1  !«.>' 

JJ  I«ll7 
M  I1S7 
«  I4VV7 
.*  14X7 

“  14X4 
1  I4  |4 

S  '♦'* 

7>  14V 

V*  J.VM. 

71  j».i  v<,r 
I  .»  i»i  m;t 

1’.* 


!»  »ll  74.1 

I!  M 

»»  »».s 

,2  HIM.  I 

j;  i.v*  4 

,  Ji  »»/ « 

n  .»../4«;i 

!!  w/'«"i 


'il  M 

'T5  1/51 5  ft*  5nvof;i 

•44  I1VT4  44  IT. 


4"  II. T7 
4»  IIVI  « 

7»  II. I  7 
7»  I  IB.. 

I  M  liBH. 

I  I.  IH. 

M  lirMil 
M  IIH. 

;»  lUM.I 
I  >4  I1J7<. 

I  S  I1J7<.T 
;»  I1K7<;T 

1!  n*. 

^  iiKM.r 
•  •*  I107«.T 
H  US. 7 
U  I1SA74.T 
7.  1JS«  7 
1! 

“  iisr»4;T 
iisr7 

I  •*  iisr7<.i 
iis<;7 
«i  I1SH7 
■j;  I1S17 

;!  iisi7f.i 
4.  '•'SH7 
.4  llSK7<.r 
M  IlSI  74;T 
M  llSN7(.r 
4*  llSI/7 
M  lix</7<.r 
M  I1SII7 
M  ll.H7<.l 
M  ll/.J 
M  11X1 
M  14.7  I1H7 
41  l4Vr7  XXI> 


M 

M  1171  7<.r 
V4  ll7M7t;l 
4»  II7N7<.T 
4»  ll7rT(;l 
M  117X1 

M  ll7Z4(il 
M  II7/44.T 
.1  IMIM. 
4*  I  XII. 

4.  I  XIM 


i  *  “/Jr.*"  I  W'on#  1 

dio  ^upply  ^orp/j  oi9t>y  9.  I 


ain-rgM 

160  GrecnwicK  Street/  New  York  6,  N.  Y- 


i 


SEARCHLIGHT  SECTION 


/  looKinc  fOR  somETHinc  ?  ^ 

LIFE  IS'.WHERE. You. FINDJT 


LIFE  ELECTRONIC  SALES 


91  GOLD  STREET, N  Y.  7  N  Y  DIGBY  9  4154  S 


UHF "  COAXIAL  CABLE 
CONNECTORS 


BRAND  NEW!  !  ! 

IAN  APPROVED!  I  ! 

Frtc«  p«r 

N«  Tb«UM«tf  Ft 

ROAC  Sa  A  oftflM  IT*  M 

K06V  76  0  obM  IM  66 

ROrr  97  6  ohfM  79  66 

R06C  A3  0  OhcM  91  66 

aOtU  AlOohna  UA.66 

R06AU  AlOoAM  136.66 

ROlOO  ASOohM  136  66 

ROnU  7AOohflM  166  66 

ROiar  7A.0  oAm  166.66 

R016U  TAOohma  136  66 

ROttC  A3  0ohM  466  66 

R016U  A3  0  OAOM  666.66 

RO30r  A3  0  oAim  466  66 

R033U  9A0O6IIM  136  66 

R034(7  1 36  0  oAim  346  66 

R03Ar  4R  0  ohm*  676  66 

KG37r  4R.0  Obma  346.66 

R03911  A6  A  ohma  66  66 

ROA4t’  7IOoAai  176  66 

R06617  A3,A  oAmf  466  66 

ROBr  73.6  otuM  166  66 

ROAIU  67AobaM  676  66 

ROA4U  AAOobOM  46  66 

ROA4At7  MOobiM  76  66 

ROA7D  AAOobOM  166  66 

RGAHtl  66.6  obstf  66  66 

R066(.1  76  0  oluM  46  66 

R063L'  96  0obBM  66  66 

ROASr  960  0ohfiM  366.66 

RU71U  96  0«>bai«  176.66 

R074r  63  0  ohm*  3M  66 

Ra7M(’  48  0  obiM  66  66 

Prioai  bBFMl  on  4  nloltnum  aunotllT  ol 
500  ft  For  out  lonfthb  odd  60%  lo 
priw  bhovii. 


AN  N«  DnocnpHno  1  It  469  tvor 

H6  isr  PU69  iiui  .u  a  a 

•0-184  |ir,i:8n  .16  .13  .11 

86-1  kA  rG|76r  IS  .13  .13 

86-ISPN-  PlJ6f4  Pla«  U  »  H 

fO-778  rr,3ion  pin  .61  u  .63 

86-lH  ^1339  RfH^pUdt  J6  a  .a 

n  IKTY  }{ae^;<Uci*  M  49  .40 

86  IH  rOMMi:  Hool  .13  10  .« 

86-lHP  Ho<n1  37  a  .31 

lO'TAA  (*0177U  IIoinI  .31  a  72 

86-1A<'  ('npMdrbAai  .91  90  46 

86^fH4'  CApandckaiA  U  .M  .31 

la-lT  MW  rmiiniirUir  1.11  M  .10 

KS  I  AP  M}M\  Andr  Kla|.Ur  .35  20  M 

lO-IJ  PI.35H  Junrtmi  56  .70  .55 

n-ir  PL274  PanlUri  1.12  50  .50 

ia-22SP  |ir;i(nl!  Twiaplut  .75  .55  .52 

A*  2iH  I.T.iaiU  Twia  r«cn>t  50  .40  30 

55  12  VP  IHJI04U  Twm  ui  •lap'  50  »  72 

0  22J  mioor  Twm  Iiuirtm  1 25  1.12  1 05 

M  B!  IV',1»I1U  Twm^r'  1  55  1  50  1  55 

55  BF  PUTO  Twwtenlthrj  1.50  1  55  1  25 

0  27^1'  PIJ«5  L'la  tarn  pl'it  154  I  TS  1.55 

0  2K  .mQM  I.'p  l«,n  ran.pt  1  44  1.30  1.15 

0  2H  MW  1. 1'  llan.1  24  22  20 

0-3V(  L'iai'\raa.l  cbaia  51  55  50 

K5-2VP  PU155  1.  r- I  am  and' ailpt  tOO  IN  1.U 

0-U  PL.1U5  L  ■' twin  juiKbuD  1.«  1.50  1.15 


BRAND  NEWII  UG  TYPE  CONNECTORS  IAN  APPROVEDII 


UG  1S2/U 


UG  m/u 

AN  No  Price  eo 
uc'ow  r  .  I  17 

r089  V  .  .  49 

II09«  V  I  69 

tNill  U  1.39 

UOAIAT  169 

t1(i93  U  I  16 

UtilOAl*  139 

UG93  V  I  39 

V09SAV  1  49 

VGa  IT  1  39 

r 094  AO  1  69 

IT09A  V  I  19 

(KIQAAIV  I  39 

11098  V  ..  1.39 

1*09691*  149 

r097  r  3  96 

l!09l|  U  I  99 

roino  11  3.34 

1*0101  r  3  49 

l’Ol07'r  3  39 

rOlOH  C  1  79 

i;O109  V  1  79 

UOlU  tT  I  96 

roiiA  r  I  33 

UOtiJ  IT  49 

COUl/XJ  466 


UG  )04/U 
AN  No.  Price  ee 
UG146  U  3.39 

11GIA6  V  .46 

UOIA4  r  9.39 

UGIA6  IT  4  39 

UGI67  U  4.39 

t.TOt60  V  1.46 

UO160A11  199 

110167  r  3  66 

rotrs  V  36 

110174  U  14  66 

170186  n  .  49 

110196/  79 

U0197  U  9.6# 

110301  C  I  63 

UCJ303  V  3  79 

rG304  r  3  39 

rO306  U  1  63 

t*0-3n6  'll  38  66 

U0313  U  4  96 

r<3313  U  4.96 

r031S  V  I  39 

U0316  U  8  76 

r0317  V  3  16 

r03IH  V  .  4.66 

r<3333  V  .  69  66 

>110361  U.  3  66 


HtTso  r 

rcjf  V 

roio  TT 
non  u 
noi3  IT 
11016  V 
IU114  T’ 
noiA  i» 

roia  IT 

roi7  r 

11018  V 
rOI8  ATI 
C019Rr 

11019  V 
rOI9Atl 
rOI9Hl? 

11030  V 

roaoAi’ 
I’oaoBr 
rtiii  V 
1*031  91* 

11031  HIT 

row  r 

1*023911 
t*(mHii 
11036  11 
U036AC 


AN  No  'Price  e • 
U036A  V  36  96 

110336  r  II  79 

1T0341  r  .  I  H 

U0343/11  3  96 

COa6/r  3  79 

110344  X'  3  96 

U034A  r  I  39 

110346  r  I  4A 

U03A3  V  4  96 

U03A4/r  I  A3 

1108AA  r  l.iA 

r03A9  U  4  16 

UO360  r  .44 

uoai  r  49 

r0363  r  1  69 

U0369/U  .  3  46 

UO370't3  .  4.96 

ro376  C  .  1  96 

110374  V  1  49 

U0379  U  3  46 

U0387  r  9  39 

UO390  U  99 

roat/U  1 69 

1*0906  r  3  63 

U0666  U  4  76 

110664  77  9  79 

t’06A3  U  4  66 


AN  No  Price  ee 
r02SH1’  1.34 

ro2?Ar  3  39 

ro38  r  .  3  M 

roa  V  I  33 

i*oa9r  164 

r<l9t  V  1  79 

(:0.t3  V  36  a 

1*033  r  a  M 

1*034  V  17. a 

r03AAr  t4M 

1*036  r  14  a 

t*OS7  V  14  — 

HOST  All  19  66 

roA7  r  44 

I’OAA  V  46 

l’<  199  V  3  79 

rOAOAU  I  76 

1*060  r  I  a 

rOOOAll  I  M 

1*061  r  3  69 

1*061  At*  IM 

r063  r  38  M 

r<183  1*  1  M 

1'08A  L*  1  49 

I'OM  U  .  1  44 

1*087 'll  1.46 


POTENTIOMCTCRS 
TVPC  -JP 


MNOLi. 

potintiomctcrs 
TVP£  **r  AND  -JL** 


ODDS  N*  ENDS  SPECIALS 


TUBE  SPECIALS 

IK4I  SM.M 

MM  1U.M 


Km 

2M 


f^hmory,  1950  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


IMMEDIATE 

DELIVERY 


AC-SERVO  MOTORS 


eycl*  S«rvo 

ttp*  msiCTixi 

wAtta.  rpm 

#8A-t77 

^rk«  $19.50  •«. 


a  I  T\mm9*f  Typa  rm-t. 
^A||ft  l<  T  4R0  cyelM 
a  pha— .  var.  phaa«  4f  ▼ 

Rotor  mnmant 
of  Inartla  rm/cro: 
Wttb  ffoar  rodoe- 

^  I  ittork  #SA-f7A.  Prtro 

0  M-M  rmeh.  Alao  avail* 

ahla  iaaa  foar  train  aa  Stock  «BA-I7 

Prtaa  M.IS  tmeh 


KOLLSMAN  400  Cycla 
KATE  GENERATOR 

Model  •••-•4i*t 

Ontpat  «  t  Tolto  por  IMO 

SdA-li* 

Rrk*  $16.30 


SWEEP  GENERATOR  CAPACITOR 

lll-opMd  boorincp  Split 
Motor  Silvor-platod  coaxial 


LOW 

PRICES 


FULLY 

GUARANTEED 


MERCURY  CONTACT  RELAY 

*W.K.  D-1AS47S 

IfllMaaconJ  awltehlng  at  up  to  tn 
CTciaa  par  are.  Idaal  for  aarvo  am- 
pitflara  of  rolap  typo.  4  pago  bm. 
ebura  on  raquaat.  Stock  xr8A*tSf 
Prica  M.?*  a«cb. 


BROWN  TELEPLOTTER 
RECEIVER 

Price  $37S.OO 

Modtl 
791X1R 
MS  aoll 
60  eyelet 

^  _  Coataina  a  poo 

drivao  by  two 
balanrlBg  motora 
^  which  writaa  oa 
1^,— raar  of  a  tranala- 

cant  chart.  Pan  i 
arm  poaltlon  la  In  tarma  of  two  oo*ordl-  I 
nataa  auppitad  balancing  motora  thm  two 
ampllflara.  Originally  Intandad  for  roeord* 
Ing  plottad  or  written  data  from  oontral 
plotting  board.  Writaa  at  ono  half  aeala  on 
14  In.  chart.  Diacrimlnator  Input  circuit 
daaignad  to  operate  unit  aa  function  of 
two  varying  R  F.  froquanetaa  varying 
about  maan  of  approx  4S4  KC.  Further 
data  on  ra«)uaot.  (Shipping  weight  414  Iba) 


LP-21-LM  Csmpatt  L«*et 

Motor  driven  loop 
anoloaod  la  graph* 
Itad  xoppalln 
housing  Includao 


MAGNESYNS 

Ploaawv  CX-S 
Vaa  aa  tranamtttor  or  In* 
^^^^^^^Vdloator  on  oy 

or  May  be 

uaad  aa  Indicator  with 
14B*  potantlomator  oh  d-w. 

Stock  gSA-t  PHco  9I.U  anoli 


MINIATURE  DC  SELSYN 

INDICATOR 


Mlnlaturo  Indlon- 

V  op* 

aratlon 

p  Poaltlon  Trana* 

^  mlttar  or 

Obmita  !#•*  typo 
^  potantlomator 

ping  for 

aero  dial  adjuatmant  Stock  #SA*lfl 
Priew  $•  7S  ohcli. _ 


Typo  ITJb— contlauoualy  rotatable  lit 
wound  potantlomator  Tape  every  IM 
dogrooa  Two  lit*  oppoaod  alldam.  tt  o. 
d*o  operation  with  Indicator  doocribod 
above,  stock  gSA-ll.  Prion  9i.TS  aoafc. 


SYNCHROS 


lO.  IF.  ICT.  40.  4F.  4C?T. 
4IHI.  4HCT.  IBF.  4H8F. 
4SDO.  4DO.  40.  IDO.  70. 
ate. 

9rkd«  Rddkdtt 


OSTER  fM  MOTOR 


IT.I  ▼.  d*n.  Can  alao  be  uaad  aa  rate  can* 

0*141  IT  V  d  o  $3.75  ••€!! 


OELCO  CONSTANT 
SPEED  MOTOR 

1/14  bp.  17  4  V  d*o 
rpm.  Coat  duty.  ti4* 
dlam.  X  4H*  Ig.  \*  abaft  axtanalon.  4^11* 
diam.  4  hole  baae  mounting.  Slock  gSA* 
44  Prina94.n 


liclaad  SI>-SS^<IOtSfi)->Inpat  II  volta  DC 
at  14  ampa  Output  111  volta  three  phaaa 
404  cycica  at  744  va.  0  40  P.F.  Bocond 
output  voltage  of  14  volia  440  eyclaa  at 
10  V  A  Voltaga  and  fraguancy  ragulatad. 
I>aalgnrd  for  uaa  with  varloua  autopllota. 

Stock  gSA-m  7ricg  $79  S0  goch 

Holtser  Cabot  MG  litH— Similar  to  MQ* 
144F  but  drawa  44  ampa  DC  at  II  v.  Out¬ 
put  ratings  are  at  0  40  P.F.  Rqulppad  with 
high  altitud#  bruahaa  Stock  g8A*4. 

Rricd  $34.50  ddcti 


(^eml  F.lectHc  5I>tt>JSA  —  Input  SI 
volta  t>C  at  II  ampa  Output  110  volta  400 
cyclaa  444  V  A.  at  0  40  P  F  Weight  14 
Ibx  Ctiork  rsA-ei  Pfit,  $9.95  eoth 


.44  Motor  Special 
4'aatcrn  Air  lleviceo  J>t4 
ni  V  400  ry  I  phaac  ayn- 
rhronoua  1000  RrU  Stock 
SSA-Sy 

Price  $R.OO  aach 


Auio«yn  Indlcntor 
l-NtK  (*omrnaa  Indicator 
0-S40*-4  in.  dial  14  v  400  cy 
R-IS  V.  10  ry  Ideal  poaltlon 
indlcntor.  Stock  #8A>II4. 

Price  $6.30  Mcb 


DC  SERVO  MOTOR$ 


CVI  AninpUnt  Rorwo  Calt — IS  v.  d*e  Shunt 
motor.  1140  rpm.  I  magnattn  alutrkea. 
reduction  gear,  diffarantlal  and  I  mag* 
netla  brakea  Output  abaft  14  rpm.  Torque 
114  In/lb# 

Stock  #SA*1I0  Price  Sit  ••  awnk 


■ttnna  B>d4  DC  Serve  Calt  —  armature 
voltage,  10  V  d*e  max.  17  4  v.  Seld  1/144 
kp  1144  rpm.  Field  current  144  ma.  Arma* 
tore  current  144  mn.  at  normal  torqua 

•Uhk  #SA*I11  Prtnn  ttUt  4mB 


products  CO 
Godwin  Ave.  Paterson,  N.  J. 


3SEARCHLIGHT  SECTION 


RADIO  SHACK  YIARCND  CUARANCC  SAU 
OF  DFSIRABIF  CICCTRONICS  COMPONCHTS 


NEW  DELCO  (C-M)  DUAL  AC  BLOWERS 


(II  as  tM.  Urt.  oi  19 
SI.S9>  la.  lui.  of  10  *9 
112.73  Iji.  Ux.  of  30  99 


Sew  Bml  III  oKippmf  rBrtrm*'  U'«v.  mbv 

pri>r'  Huiit  bv  lvi<o  of  (/riirra)  %l<itor9. 

XltilHMi  K'lUArKof'l.  rfvttm^rii«l  and  mann#  uw-*  i-KiMo  daik 
rra^ri*.  tmtr  fulir*.  furnair  dfafi  mat  hirsrry 

«u<|iofi  ynii.  hiimMlibar*.  Kair  drirrt,  kit'brvi  irntilation,  rto. 
No  biu*br«  lA  (auxa  fadto  tnl^rf^K'n* ^  ^uirt.  ii*ntin'(ou«  duti 
Ifi  V  .  «•  U  IVba  obad'd  |>«>U  UMitor  i»ilh  *k^9*^d  •<|atrrrl 
« ai*r  t«|<a  rn<f»f  I  ao  mulli  bla'lr  M|uirrrl  «  n^r  |«cr  fan%  and 
lirotird  •|rr|  »o|iird  2|'»a«r  •nail  HoU'in#  Ibr  ;  a«l  alloy 

(  a»r  and  bfoiAina*  0{>rralr«  at  f(>m  vrloi  ity. 

r(M  frr^  •olumr  air  liahtro  tt*  «atl«  input  Hla>  k  la<  i|«irr 
hniak  Vrtitht  II  ll»*.  fKrrali  10  21  IJ"  by  S  2'*'X2^  by 
b  7/  t2*.  «iih  ynivrr«al  mountinn  bra'  krt«  It'«  tba  blv**rr  buy 
of  all  uior* 


$320  POWERS 
TEMPERATURE  RECORDER 
A  STEAL'  AT  SIT.TS 


OIL-PILLED  CONDENSERSr 


ODDS  A  ENDS  — CHCAP! 

ntr.giTNt'Y  MrrER,  Mo<fai  t  2 

dir»<'t  rvading.  ft- 10  mr  (an  b» 
uaad  up  lu  IftO  me  OS'#  ar<urar» 
fas  IS 

ntrQi  Kst'Y  vrTrR.  nc 

}60-2ift  me  (HsUr  K  019*.  122  50 

fHr.Ql  kM  Y  MK1kK.  Ill  221  >pa. 
a  a  naw-  Ordar  KOIOft  199  50 

KAtUK  JK'orK.  NT,  APS  2.  10 

raitllmalar.  42  (uhaa.  €0  mr  if 
a(Pi|>  <»rdar  N  01  4A  I  M  50 

CAMTV  TkHT  Oia  ILl  \Tt»R.  TS  1 
ANN  1.  gMid  pUlad.  211  2^••  mr 
Ortfar  R  0 1  4T  t1  2ft 

•Nir  AMONR  \MTK  RCVR.  Haiti- 
rraftara  HT  14.  .  .miplata  wilh  2 

m.«ar  aippiiaa.  IAaM  4  450  kc 
Saw*  iNdap  HOI*#’  1.150  00 


IK  4005  NAhAN  R«  VR.  roRsarla 
So  h«i|  lO  ma'ar  un>l.  Aa». 
*ab  14  tuKaa'  Drdar  R  or.l<4 

914  50 

T  At  nrsR  ymr,  naw.  b.>«ad  tv- 

dap  R  •'45  9  2  911 

TAL  HOMS  TIN  RrTF  I'.lSkRlTOR. 
r!i»ri>  R  na  drdar  R  *til  99  50 
fit  Aft  r.  Miirr  ripiriTOR. 


Mil  ROAWITi  H.  R/l  *RNTN 
rl«d.  Nil  Nl'.  aaata^l  KouaMta 
T  242 

\alTAi:k  Rki.l  1  atom.  4 
2KH.  2  1  T  A  llrdar  It  0  I  n  ft 


/ 


THEiMISTORt  A 
PULSE  TRANSPOEMERS 

HLLnk.  I  tah  X  I  ihT  1  Onlrr 
K  0W4  '^5o 

PL  LaR..  liak  X-lltT  J  Ordar 

H  0l2i  A'.c 

PI  L.sk  MiHMING.  VA  k  l>  lftt‘20 
(irdap  R  Uift  '.O 

THI.KMISTUR.  1A  k.  I»- 10  4599  Or- 
liar  K  %  ift  9  2  on 

PI  LSK  IWkKSlDS,  Sub  Sig  .  ratio 

1  1.  Urdar  K  U1U2  ftSc 


DAVEN  ATTENUATORS. 

ETC. 

TKK  naiwurk,  dual  5000  /sma. 
Ofdrr  T  455  12  50 

POT'  ftOOO  ohma.  OnUr  K  r.  ri 


XPORMERS  A  CHOKES! 

SOLA  CONSTANT  VOLT  At. K  aform 


$50!  Ofdar  K~21-  Only 

$17,5 

>OLTAC£  PLATE  afurmai 
esar.  pursalam  high  vuitag 
input  115/1/ftO.  2ftOU-(l 


% 


RELAY  RARGAINS! 

IM  NTO  AORTA.  12  V  AC.  HP.-AT 
tN0».  10  A  OrJar  K-504  $165 

m  NfO  AllBTH.  115  VAt  .  I»P'<T 
<NOi.  10  A  Ordar  K  'Oi  $2'«5 
lirSfO  AOBT^.  115  Mm,  UPST 
iNOi.  1  A  Ordar  R  502  12  25 

niS't'O  aAHXClOO.  115  VAt  .  f.PST 
t2SOM3Nri.  1.5  A  Ordar  R-4;i9 
9  2  '.*5 

m  NO)  5rxi00.  1I5  \  Af.  IPST. 

Marh  latrh  l>pa,  2  roila.  Ordar 
T  2  5  2  9  12  5 

SKNSITIVK  RKLAY.  11.100  ohma. 
’"‘PUT.  rl.iaaa  7  ma.  i.pana  »•  ma 
t>rHaf  R  U|2  1125 


FAMOUS-MAKE  SWITCHES! 

TRIVRIIX  2250  ntam.ra.  with 
aiurt-af'ip  hutl.Mia.  ptirra^.  n  haaad 
f>rdar  T  TO  i.  4C 

TKI  MHl  LL  na«.A  P  .g  Ft  2l. 
haavy  duty,  wall.  250  V.  .10  A 
^  Vt.  I  phaaa  Ordar  K-515  «5  '»5 

11  A  H.  toggla  OPIlT.  hakalita, 
arraw  tarma  ,  115  V  At  .  ft  A  Ordar 
T  241  lOc 

r  H  haavy  duty  puah,  590  \At', 

10  A  .  rad  pu»h  h  itt'.n,  I'*  dii 
Ordar  H  0152  5  5r 

(' H  *'*10112  haavy  di;(>  p-.ah  at4 
I*;  hp  220-550  VAt  10  A  Or- 


WIRE  AND  CARLE  lUYS! 

roAX  PATfii  roRP.  VA  F  rr.-2‘*o 

AP.  2t>  kv  ar  .na  w'haaw-dutv 
r'lai  rnnnartora  htilh  anda  25  ft 
Ordar  R  0175  ftOr 

t'OAX  PATCH  CORO  Vt  N  rnn- 
nartcip  aimilar  t'*  lt;22C,  on  12" 

langth  of  Rf;-*t  !'  with  ahork- 
mo-.nlad  haaa'  Ordar  R-0111  5‘*r 

rOA\  PATCH  rORI).  FOR  TS-IOAP. 

•  l-lSp  both  an«1«,  12"  langth  "f 

R«;.9  f  Ordar  R-*»71  5‘»r  i 

roppFRlAKLn  ANTFWA  VMRF  *11 
AWt;  .  5500  ft  rolla  (Pdar  R  0157 
$  25  00  par  roll 

RtM  KHFSTOS  g22.  a(randa«1.  fthar- 
glaa  ina.  1000  ft  raala  tlrdar  H- 
Oiui  f  I  U5  par  raal 
Cl>-5nt  HLAVY  m  TV  LINF.  CORO.  ' 
^14  A\At.,  Hiihhall  mala  plugs  both 
anda.  25  ft  iatigth.  <>rdar  R  OlT.i. 

91  II 

rO-l  i5  SHIFLOKI)  6  t  ONl>  .  haavy 
ruhhar  ina.  100  ft  Ordar  K-tl|7| 

95 

rr>.5l4  SHILLOFO  7  t  OM)  .  haa\y 
ruhhar  ina.  w;th  AS  ronna«-tort 
h<iih  anda  20  ft  langth.  <>rdar  K- 
0175  $1.35 


■IRTCHER  TUIE  CLAMPS! 


SPEED  TOUR  ORDER! 

Sand  caali  with  ordar  far  faataal 
aarvica.  Sand  20%  eaali  dapaaO 
aiMi  C.O  D-  ardara.  If  yaw  ara  na« 
alraady  an  aur  mailing  Hat.  writa 
taday  far  awr  FRtf  1S2  paga  lOSO 
Catalag  ^  Iwat  oft  tha  praaa.  Lai 
ua  dwata  an  yawr  awrplua  OR  naw- 


7k  BfiOlO 
SHRCK^?!? 


Ffbtuar,,  1950— ELECTRONICS 


1 


■ 


inir  irnlta.  A 
Fh  ( 
part*  cuntrolliti 


<*rii^ral  Rlrrtrl* 
fHiua  «»r 

ion  2  Vnlm 
or  (lollvf rtr-k.*  ! 

phMM#.  <0  ryflfi 


jANrrrr  rotakv 

rONVKRTrHM.  12 
volts  1>0  to  4l«l1vsr  lt<i 
volts  AT  ltsts<1  212 
VA  With  radio  filter 
rrirv  tKI  IW 


SEARCHLIGHT  SECTION 


SVPEHMOR  l  ALMJES  FROM 

AMERICA’S  LAR6EST  ELECTRICAL  CONVERSION  HOUSE 


GEN.  ELECTRIC  AMPLIDYNES 


^AV7AARI«;  *S«  watts  Inpul  440<S- 
40.  Output  2&0  Volts.  Dt'.  2  ampar^s.  S4lt 
HI’R  $IIAM 

I'ouplad  diractly  to  control  motor  on  com¬ 
mon  l.aao  Hrand  new  .  flU.M 

PINCOR  ROTARY  CONViRTERS 

IM  VA;  Pillared.  Brand  Naw  Input:  112 
VDt’  4  2  Amp  Output  220  VAC.  1  3<  Ami 
|.%|  PRK  P  $SA  ««I 

tiBNRR.AI.  KI.K.C'THK  IM*  <>r.NP.RATOKN; 
T>pa  BD.  1  S  K  W  12&/12I  Volta  14 
Amp  moo  Spaad  Kabuilt  W.M 

RAVTIIKON  IMhTHIHI  TItIN  TR4M4. 
PI>HRr.R.H:  76  KVA  I'rl  220  240.  Sac. 
110  Volta,  smsla  phase.  40  cycles  Brand 
New  Slt.M 

ELECTRIC  SPECIALTY  DC  TO  DC 
MG  UNITS 

-  Operate  at  220  Volts. 

IH'  to  deliver  110 
Volta.  2  $  amparea. 
Two  of  theaa  units 
ran  t>a  used  on  220 
VlH'  to  obtain  110  0- 
110  N’oUs  IX'  N|»aclal 
Frlre  .  $ia.M 


fleneeal  plectHr  ‘*Vaffiac  type" 
<«»ntrolieni;  400  watts.  110/ 
220  dea'itned  as  an  adjuatabla 
sp**ad  controller  but  can  ba  uaad 
for  any  application  reuuirinc  * 
var  at>la  transformer  Hrand 
new  and  an  esceptional  buy 
at  -  . %\2.— 


KAYO  ROTARY  CONVERTERS 

*^’1^  I2A5A  Mfvdel  tSKASI. 
Input  VIH'  20A  1100 

RPM  Output  111  VAC  1 
phase  40  ry  1  KVA  Com- 
ruKCedly 

oper  Plltared 
l^hock  itiounted  New  $90  00 


A 

ft 


G.  E.  OIL  FILLED 
^’JTDOOR  TRANSFORMERS 

Hrand  Naw  I  KVA;  Tjrpa  H<l 
Sann/itoOT.  11 1/230  APRCI.AI. 
I’KICE.  nrnnd  Naw  M4.M 

CENTURY  MOTOR 
^  GENERATOR  SETS 


HOLTZER  CABOT  MG  U9F 

tntu-  :<  Volta.  I>f  at  1«  ampa  Output  It 
>'*  Volta 

at  Hid  \  A  .  400  ryrlaa  Hatulll  lllia 

III  7» 

G.  E,  ROTARY  CONVERTERS 


LELAND-MURRAY  HIGH  FREQ. 
MOTOR  GENERATOR  SETS 


SFEEDY  POLISHING  LATHES 


2  KV.%1  11$  Volta.  400  cycles.  12  2  amperes 
single  pbssa.  coupled  to  220/440-t-00  mo- 

lor  ...  sm.oo 

Hama  spaciflrationa  but  operative  with 
atngla  phsaa.  110  220  Noll  M«>tor  StOO.OO 
t  KVA}  120  Volta.  2  Phaae.  400  cycles 
coupled  to  220  440  2  00  Motor  $!$$.•• 

.Same  unit  with  $  IIP  110  220  Volt  Uo 
tor _  $4ia.SS 

CENTURY  MOTOR  GENERATOR  SETS 

7.1  KVA;  210  Volts.  tX'  to  111  Volts,  AC. 
alngle  phase  40  t'ycles  Complete  with 
automatic  controller  and  push  button 

station .  $441$$ 

A.  T.  R.  INVERTERS 

ISO  Watta.  110  VtX'  to  110  VAC.  Hrand 
New  . $IS2$ 

^  GEN.  ELECTRIC 

-  TRANSFORMERS 

I  KV  A:  440  220  220/111  Brand 
New  fit  4M 

<ieneral  KlerlHr  ft  KA  A  .A«to< 
.  (ransfdFrmera;  110  220  Hrand 
New .  ftd.df 

INDUCTION  VOLTAGE  REGULATOR 

»Tm»c  IHT.  form  M  104  KVA.  S 
pbsee  OO  ryclea.  ront.  duly.  Out 
d<H>r  service  Primary  200  V..  10$ 
load  am}>a  OtI -filled.  Wgt  24$  Iba 


WESTINGHOUSE 

TRANSFORMERS 

29$  VA?  IIS  240  Volts.  Brand 
New  KPM  lAL  PKK’IC  M  U 

HOLTZERCABOT  1S3F 

Input  20  Volta  tX'af  $2  Amp 
Output  11$  X'olta.  400  epa  t 
ph4se.  7S0  va.  9  P  P  alao 
•etnnilary  output  of  24  Volta. 

1  4"0  ryclea.  single  phase  at  2$0 
'  va .  voltage  and  frequency 

regulated  KKRI'II.T  I.IKK 
\$:w  . M$.M 

ESCO  CONVERTERS 

ftetiti  It  like  new  Input  14  ViH 

2  4  .  em}>  2400  It.P  $1  output 

U:  \  A'”  ;  !•  amp  SO  I*  K  Bill 
Hearings  Hsoe  for  table  or  a  de 
mounting  Spe<Ma)  $9  Oil 

GENERATORS 

_  I 


Input  111  Vtv-  ai  14  amp  2(0.  RPM  Hall 
Mearlnsa  Output  t  21  KVA  t0%  PF  120 
\oltB.  Ai'.  I  Pb  10  4  amp  t'entrifugal 
sutornatlc  nintfMller  permits  line-start  op- 
erallon.  $'ully  enclosed  liraod  New  $99  9$. 
Als«)  avsilatde  for  210  \'IH'  operation  at  the 
same  price 

i.ONPKAI  PIKITNII  %  KW  11. sh  VoltaK 
iiiul.ttor  t>|>e  eai'h  rain!  at  4000  VoPa  ln‘,  1 
R'lOO  Volta  IH'  at  2  S  amperes  or  4«>u0  vnH 
I'nita  weigh  at'out  *n0  t^unds  Offered  at  a 


m  X  >  1 


A  h  o  1 1 .1  w 
abaft  m.t 
tor  to  ac- 
com  modate 
9  1”  man 
d  rel  and 
tool  reat 
operated 
by  control 
handle  An 
Ideal  unit 
for  the 
a  h  o  p  or 
laboratory 

I  seful  for  a  multitude  of  appHcattona  220 
440  volts.  2/$'l  2  amperes,  $9.  40  cvciee 
Hrand  new  in  original  factory  caaea  $$$.•$ 

X  G.  E.  Motor  CONTROLLED 

P".  VOLTAGE 

Col.  sOI79tA.  Type  AIR^.  Form  M. 
&4I  KVA.  ront  duty.  40  cy  .  prt- 
mary  volts  1  IS.  Ia>ad  Ampa  14  2  In- 
door  aervtce  Vniiage  controlled  bv 
mtr  120  1/40.  1  40  HP  $.t9.A$ 


Ideal  AC  to  DC 
MO  set  200  watts 
Kehuilt  like  new 
Ideal  MO  Het.  ov  ■ 
srative  at  110/220 
VAt'  single  phaae 
am|>ere«  Special 
. MAM 


GENERAL  ELECTRIC  DC  AC  MG  SETS 

Koav  Hawfini  Marina  I  alia:  2S  HP  224 

Volta  IK-  roupla.l  to  iltarnator  11.71  KVA 
•  0«  PF.  Ii4*  RPM  Hall  Haarinca.  4  Paartna 
aat,  marina  4ul)r.  Hrand  Nan  .  $444. M 

MARATHON  MOTOR  GENERATORS 

Input:  110  VDC 

Output:  1 

Marine  Type  with 
voltage  regulator  and 
fre<iuency  contrillar 

Rabullt  . MA.M 

Hama  unit  aa  above  with  22  VD<'  Input  and 
same  Output.  SO#  V  A . $A4.M 

ONAN  HIGH  FREQUENCY  MG  UNITS 

Input.  110/22#.  alngle  phase.  #0  eye.  Out- 
nut  4  K  W  11$  VA(*.  single  ph  41#  epe 
Rabullt  like  new  iUA.M 

$V  eatlnglmuiie  T  r«waf«ifiiier  <'o«  • 
troller  contains  20#  watt.  110/ 
220  volt  transformer  with  mul 
tl-taps  The  transformer  with 
tap  switch  alone  Is  worth  more 
than  the  s|(erlal  price  $4.2$ 


TAFE  WINDERS 


at  lin  vohe  IF  4  ani- 
fiereii.  Ihon  speed  A  mt. 
ii.i  whuh  s  separable 
fr«4i:i  the  rest  of  the  unit 
and  which  can  be  employed  for  a  multitude 
of  iiurposea.  alone  or  with  the  gear  reduc¬ 
tion  tiui  to  whu  h  M  IB  ronoetied  Motor  is 
shunt  wound  and  the  speed  ihere.if  la  con 
trolled  by  a  built  In  rheoeiai  This  makss 


>  rienerstora,  Rebuilt  like  new  double  com- 
$  ampere*,  ran  t>e  connected  m  sertr*  to  give 
B  $  amperes  In  parallel.  Heparaiely  eicitsil 
ra<  Hon  of  thsir  or.gmal  cost  fISd.M 


I  rnitaweigh  about  *»»0  iiounds  t  inered  at  a  ira'  Eton  oi  »ri  ...  .v 

IF  IT'S  FROM  ONE  FREQUENCY  TO  ANOTHER;  FROM  DC  TO  AC  OR  AC  TO  DC; 
IF  IT'S  FROM  ONE  VOLTAGE  TO  ANOTHER,  THEN  CALL  ON  US. 


Eitabli%hed  in  1922 
409  ATLANTIC  AVE. 


WILLIAM  I.  HORLICK  COMPANY  ‘ 

BOSTON,  10,  MASSACHUSETTS 


ELECTRONICS  — F«fcroorr,  1950 


3*  R  V.  1  MA  m^X.  W  «it  r* 
tilM 

3*  H  B.  i  MA  •«  W 

r  H  B.  500  iAdc  »r»  «M> 

M  H 

r  k  H  1  MA  IDtrt.  IM* 

3*  H  H.  500  u«4e  mn  with  at 
554.50 

K  B.  1  MA  «n  W  •r  r» 

t<tM 

.  r  R  H.  i  UA  mn  W  tit 

...  f  II.OO 

.  H  B.  1  5iA  «»»  >»'  r* 

54.55 


►  lker»  th»T 


0  IS  O  ^  AW  41,  5*  n  H  bl  tr,  BifTtftt  <'orp«  lA 

•  M  o  r  41  run  t>l  m-.  «««  cTrl».  r».l  n 


•  ■IW  TrtriMi  UI  Jf  .r  R  II  nr 

»  >M  IMplwl  ut  1-  r  H  M 

4  W  h'lrllnct'D  l?A  r*  H  V 


iih«>rii  A  Q^rk  bat  U  rM)iiirMl  m  folume 
V0r>  •>  onocntcAl  In  oprranon— (Ank  >11^  (•! 

Um  of  fM*>l  M  »ttlch  i»  t-rt  4  hour* 

O|«*'tU0Q  r<M*«  AOT  fra.tr  •aw>!)D#. 

Thl*  unit  U  prtmartiT  for  Airrra/t  in»*«.:a 

U«m.  Si  la  folia  <1  <•  .  btji  it  '  An  bA  irA-lIl?  a  lap^M 
for  a  115  Of  S30  f»»It  40  rfrla  la'w^  aupp  v  b» 
of  A  trAiif'  'HKT  ani  rA(*tlftAr  MinplA  <nn  uit  dia 
fTan»  for  A-lapthf)  to  115  '’f  1*10  *olt  40 
auppllM  ffMb  AAcb  unit  l  an  bo  uaM  m  SS  volt 
farm  or  boat  tvaiAtof  a*  a  wUbout  Ih^  .noaltatton 
of  addltlotkAl  iranaformrrf.  He.  }*o«Ar  v'^jDaumptlon 
Apcw-iitmatelT  75  tu  lOO  «attt 

TAlie*  fry  IttllA  •pA>A--fAO  b*  rAAtllW  whao 

not  ID  u«A  mAAiurAA  appronmaiAlr  IS*  t<*oa  i  9^** 
htgb  I  9S*  nitla.  vaiaha  oo.y  SO  Iba  compi«>*A  with 

All  AOTMAOrtAo 

ThfAA  iinita  AfA  mmplA’A  w1*h  aibauat  p.p**  S*  air 
dviH  Aihi>«.  control  tAltcb  and  cord,  a^  tUua'ratAd. 
and  AfA  auppliAd  «:tb  Trebntoial  Manual  aod  I'A'i* 

TO  INSTALL— 8AFC  TO  USC  — 

NO  OOONS 

BNAND  NEW— IN  ORIGINAL  CARTONS— 
READY  TO  USE 

Madabv  Galfin  (Matoralai  Mf|.  Caaiaanr 


R** 

is  so 
III  90 
III  00 


SfARCHLIGHT  SECTION 


S^ICIAL  MITIRS 

OtNMTROi.  RELAY.  0  M  tt*.rroaapAra  atMUlftty 
WoMua  ro*.  tfpA  }.  fnagtA  flaad  eaitart  ariiA  lU 
*oM  A  C  »i>4a8MAA  maai  and  adMatAbi#  UMtaa  to 
•ad^iA  a^raMA#  pwtAi  Haa  t»e  araia.  o*a  lot 
atouaa  imdo*.  iba  utbAf  f«r  r««<uno  puiAvar  putotMia 
(aaUei  rt«A«  wa  Oarraaalao  talaa  aa4  baa  a 


t  aatoet  rt  «A«  wa  Oarraaalag  valaa  aa4  baa  a 

rapaHia  af  *  Wa'U  at  110  rolta 

>yu«  010  SO  Tour  Caal  ONLY  P7.50 
9  RCQUCNCY  HETER.  AS  to  05  ^fctoa.  i%mm  B«<ldW 
LA  UpA  Mr  11  krabm  tlbratiaa  raad  trw.  II 
raA4a  iOO  ta  150  f«it  oparauua.  }%*  rouad  0<wb 
baba  ;*#  raaa  57  M 

rREOUINCV  METER.  iHT  10  W.  Ihtal  lUa«*  euaert 
rraaviaaw  p  rangaa  froa  *■  'I  tftim  aad  50  fS  ^toa 
iatai  AtAAMai.  tlbrallAf  inad  ippa  111  toil.  tS*  M 
Ooab  Ar'Al  raaa  lO.M 

FREQUENCY  METER.  IS  ta  53  mim  I4«  Yolt 
Watiagtiuua#  II T  awltaliU>ar4  tjpa.  0*  Buuart  atir 
*aA  mid  ns  00 

FREQUENCY  METER.  54  U  U  nr\m  130  YMt. 
W aattof iMAiAA  IIT  aviuLb>ar4  tfpa.  0*  (NiuarA  Rur 
fAM  ai*d  550  00 

"r*  METER,  tlmtmm  U  T  R  H.  0  MA.  aara  rtgbt 
mn  *raA4i.tt'«f)t  araA  attb  rtar  IlluauaatiiA  |4  00 
OlCIREL  METER.  Waaton  W1  ifpa  fi.  lalnua  10  to 
t»iua  0  MB.  m*  r4  fl  baba  cbaa.  0  MW  OOO  obM 
ifiYt  apr*>l  ippA.  attb  I  AitamAi  «  ra  wound 
fBottiDltan  'A  attand  raap**  tH.K 

OECIQEL  METER.  Waaiuai  AOO  ailnua  lb  to  plu*  0 
f>H  I  la'  r'MW»d  luAh  babatira  raaa.  RIarb  arala 
lumlbo'M  WA'kibfa  50.10 

PORTAQLf  AC  AMMETER  and  0  IS  Ampi 

A  <'  tA'Mton  511  t'taajttHA  wttb  iaaibar 

■^rrriM  naa#  and  taat  laad*  .  .  5ll  00 


AIRCRAFT  METIRS 

*d  ali'^'afi  ma'ar*  ]i«f»d  ara  m*  'pp#  wltb 

O  *d  S’  ul.  Ilan^ral  Klaitrti- 

•  K  V..lt  W  aMon  OM 

•  M  Volf  H«iMnpb»u«A  AX  SI 

>  10  Anpara.  WAH!n«h<maa  AX  f  MS’  t'  So 
m  o  10  Ampara  Wmsai  OM 
140  AtopAra.  Ruft<ai  fl  >r«tap  W  att  ahunt 
0  lO  Ampara.  Wa.<.(.<houaa  AXIS  Wait 


0  SOO  Ampara.  Wr«(ir><ti-Xi*r  K  | 

500  0  500  VI  rmarr.tiara  flntaral  KlfR^rtc  F.aro  n 
uaauinl>ara«1  arata.  t'apri.ai  "ltott<>a^,.t« 

M  V  *ll  00  Atnp  4*  P  W  att  abUAt  AN 

M  Volt  Itn  Amp  W iwtincbotiaA  AX  IS  W  att 
10  V  *11  Itn  Amp  tlrfiaral  Klaatrlr  W  at?  »huf.' 


AC  VOLTMETCRS 


0  15  IIP  A«*  13.  f  n  tl  bl  ar.  MKS.Mlo  i '  .si \ 

0  1'  WaiHiat  4*0  1*  It  II  ^  ^ 

0  IS  WII  SA  t.s  T*  H  It  MU  I*  W  1)1*  \('VV  It  *5 

0  40  W«a?nn  SIT  1*  R  M  «*ai  rprlaa  S)  SO 

!  ***  r  M  M  M  ar  I'al  t  >r  00  eaHa  $  I  OS 

a  *!i  w  tl  vi  I-  C  'i  V.  JT  ***’ 

•  4’-  W  tl  NA  tw  r*  R  It  4t*0  eT«'iM  II  SO 

0  TS  Waw  m  SIT  r  H  M  Il*»g  »'d  %7  M 

0  ISO  WaHM  SIT,  r  H  M  MMS4Wt.s»a4*VV  54  so 

0  1^0  4)  r  AO  IS  |«  p  It  ns 

0  1*0  •riplHi  XII  J1*  !H  H  M  {a  00 


AC  AMMETERS 


P  10  41  I  AO  l^  X  PH  atpandad  hA4waar\  4  A  7 
Ab>^  ^ala  ca.ibratad  0  loo  Amps.  Gf  iM'a^i 
IU*4l;nf  do 'da  arala  *aadina  br  10  14  ai 

I  !»'  TNii.!,f»  ill  j|»  H  R  H  u  00 

»  to  TV  plH»  111  Jr,  f*  R  M  It  jn 

!  H*''  T*  R  B  W  a.t  TVan^fnrinar  57  M 

5  150  41  K  AO  tl  r  R  H.  3  Amp  «o.  W  ait  Iran* 
57  M 


lUa4l;nf  d»»'dA  arala  *aadina  br  10 
I  !»'  TNii.!,f»  ill  jr  H  R  H 
»  to  TV  plat*  111  IV.  f  R  M 


R  r.  ammeters 


O-S  W««TM  415.  r  R  fl  W  iCit  rcHipla 
0  3  m  H  NTIO.  s*  H  H  MJLt5WU<>3RrAA 

0  5  U  K  M>.44.  r  H  H  . 

I?  S  G  r.  iNi  04.  r  R  H  W  Cat  opupla 
0  0  G  p;  IfW  44.  r  U  II  bl  te 
0  I  1)  t.  1>W  44  r  It  b.  bl  ao. 

•  n  Waaiwi  4l5.  I*  R  R 

^  <  Tnpialt  OS47  A.  r  S  B  W  ait  eoupia 


D  C.  MICROAMMETERS 

O  lOO.  waataa  IM.  r  R  M.  Bl.  Or  rai  300  Vol'a  A 
•f  M  A.  IS  15 

f.lOO.  Waataa  301.  r  R  H  ....  .  |i4  M 

O'ltfO.  WfMaa  lOI  .  r  A  K  10  50 

0*100.  W  H.  NX  55  r  R  H  MIU5W SburK'l'A  $0  50 

0-200.  l«o«nar  4*  t  4S'  T  B  . 57  tO 

0-400.  Triampb  4'  i  4V'  V  H  55  M 

0-400.  Waiab  PMIS.  7H*  OarUebbobrd  niHar.  11  M 
flush  r4toa  With  iniamat  rwalator  and  acbia  call 
braiad  for  40  foiu  IM'  5t7.50 

0-500.  OaJar  Amaaa  SIO.  r  R  B  .  .  5J.00 

0-000.  Olmpaan  15  .  r  H  R  IS  50 

0-000.  waataa  r  K  H  Kpa.-  blark  wait  ral 

bratad  0  I5<i'4  lAimiooua  .Suiabara  54.00 


DC.  MILLIAMMETERS 

0-1  G  E.  ItW  41.  r  R  11  ae  cal  14  '  54>0  V4»lu. 

M  4  IT  00 

0-1  G  E  INI  4i  r  R  B  ar  cal  0-50  M  A  $4  50 
0-1  W  H  NX  t*  R  II  MR.TSWOOllH  MA  57  50 

0-2  W  H.  N.\  X5.  r  K  B  M1U5W0011M  V!A  55  50 

0*1  Gmaa  4j\v  5ho.  1*  H  B.  acaic  «-al.b?atrd  S'  4'ii 
A  tottu  .  53.50 

0-3  Blnipfoa  ltd  r  II  B  MKI'WuOTIh-Ma  5105 
0-0  Waatia|b««aa  HX  5J.  1*  8  II  rail  mark  5 
Volt.  .13.50 

5-e-l  Waatara  flartrta  r  U  B.  eubcm'rlr  53  00 

0-15  Otmpaan  14  J-  R  B  MUl' Wut3lK;MA  54.00 
0-30  G  E  im  r  H  B  burk  wala  51  00 

0  20  G  E.  1M»  3*  b  B  .  %i  75 

0-20  W.H.  NX  1.*..  i*  R  B  MU'/W03u|m  MA  54.V5 
0-  W  G  E.  iMt  41.  r  B  B  5)  50 

•-50  C  C.  1H»  41.  i*  II  B  54  OO 

O-OO  G  C  |M>  41.  ■’  R  H  .  .  .  U  75 

0-150  Grwan  .ua.  r  U  B  il  00 

0-200  Grwan  OW  OU.  r  H  H  MKlWlOOlH  MA  11. M 

0-200  G  E  IMI  41.  .1*  R  B  . W  50 

0-200  MaHon.  U  B  51  50 

0-200  b«aia»aa  14  It  B  MR  W'l'XtlX'MA  54  05 
0-200  btaipMa  25.  .T*  It  B  MKI'WlOUlKMA  54.05 
ton  o-ioo  G  I  iMi  4m.  ;i*  R  B.  ruf  mtd  o>m 
53.00 

0-500  W  H  NX  IS.  r  H  B  .  .  tJ.I5 

0-500  OaJwr  ..ll.  r  H  B  ...  54.5C 


DC  AMMETERS 

0-5  Grvan  SSI  r  H  H  MKl'W'OOSlN  AA  I 

0-0  MrClifltacb  M1>S»"I  2*  R  B.  Mni'WOOSlM 

0-10  G  E  1»W  41.  r  H  B  . 

0  10  Waataa  SOI.  S*  H  B 

0-15  bua  Al*  <41.  t*  it  B 

0-t5  Trialatt  SSI  T.  S*  K  B 

0-15  Waataa  Ml.  S*  A  B 

0-MP  G  E  BW  SI  3*  H  B 

10  O-tO  Baada.  r  R  M 

W-O  UP  G  E  im  -1.  r  K  M 

50-0  )0  U  %.  Ga  iir  4utoin->t;ia  *)pa'  r  R  M 

0-40  Own  SArf>9f«.  S*  K  B  . 

0-50  Trtplatt  0111  T.  r  R  B.  W/M  M  V 

0-150  fliaipasn  124.  2*  R  M  with  ab.m*. 

0-150  TrlpPart  21!  1*  H  B  M  MV  wttb  axt 

0-700  Waatan  SOd  1*  R  B  with  ahunt 
0-200  G  C  IM)  41.  J*  H  B  wnb  r*t  ah  mt 
700-0  200  Waatan  SOd.  r  R  B  W  P.it  70  ! 

ahum  ■  ' 

0-100  G  E.  DW  St.  r  R  B  wrb  abuni 
0-500  G  E  l»w  31.  r  H  B  iraa  abuot  ' 


D  C.  VOLTMETERS 

•-S  w  H  NX  M.  r  K  H  tiHI  r  .  Ji  M 

0-1*  iAr4.'4.  r  K  11  iiw  r  •  M  »a 

o  il  McCllalock  I >100  U  I.  r  B  B  M»-X  ••'Ol.  lO"" 
I  r  t  .  VI  00 

I  *.M  D«Jtir  *ra«->  tin.  r  B  H  U  M 

1  *.  W  TrtoMt  Mint,  r  B  11  Work  tr  W  Pol»i»r 


Al  I.  ITKMll  *K»  IIRAMI  Nm-  m’lirU'll  OI-AR 
ANTCKii  iMjiRR  Ri-F.  triEii  im-iintwiRr  au 

BUwi*:.  .hiFt-il  m.a  ro.-k  mm  ju  m  aMm  rt 
M-nl  mNb-  it  prur  mIa  linlMA  An-MO-d  fM* 
r*tnl  A.MA»rn.  BiblK'  lAn'.lutl.M  An-I  Aim-iM  Ml 
aVAB  An^'UBI.  irthAra  pImaa  maJ  tS«  0.p>all  bmi 
AATA  (-  ll  11  or  rtm-t  Al'h  nr.lAr  All  prlM  n>R 

Altf  AAl-hWUAA.  NIC. 


PORTABLE  TACHOMETERS 

0-20.000  RPM  Kanbf  Jargrr  P43  A  «  i  brijOi>roa(r1c 
t>vr  124.50 

300-1200.  1000-4000.  i0l)0- 12000  RPM.  ii«aa  Mo- 
wrula  Co  .  Mult.pla  Range,  t.uotuuoua  lodlcat 
Ing  524.50 

300-1500.  iOOO-5000.  5000-15000  RPM.  Jona*  Uu 
loruto  Co  .  Mu.iipia  Kangr.  t'uQtlnotMia  indlcat- 
lAp  525.50 

CURRENT  TRANSFORMER.  Waataa  3S0.  1  7  10  to 
Ampa  'appcil  and  .'■«>  iw  200  Ampa  iiuartwl  prl- 
tt»ar>  AfH^mdarr  1  Amp 

liaC  Pne*  501  50  Your  Com.  OnW  520.50 
CURRENT  TRANSFORMER.  W«toa  441  4  3  Amp 
Amuuilbjrr  IMmarr  3<i  IwO.'io*)  1G»  3'l0/1000 
Ampa  .  1*  V'  A  t  aiat  ttf 

Ij.t  l-rLA  »»A  no  S'our  Cott  IR.1,t  tU.»» 
ROTCNTIAL  TRARsfORkHR.  WA»tAn  111  l^,Irt«lAl 
rAllu  of  1M«  A  TM  tc  tin  folU.  15  V.l  <  .lArttj. 
lAat  1-ncA  »247.50  1  .ur  CoAl  ijnlf  It*  0* 


SOCKET  SELECTOR  SET 
WESTON  666  TYPE  1C 

Dra.grinl  for  p<*r;p>ac  of  raking  raad.ag'  </  cur 
rrnia.  «uliagrN  and  '•‘•i-'antr  and  o*hr*  electrical 
maaaureiiirDU  in  a  raruunt  tuba  elrnjit  It  cbD  ba 
uaa«l  w.tb  mattp  Wa«*i>n  Analtiara  or  otbar  make 
muiU'Siiga  f»Jt  <*hm  m.iliamniHrrfc  T-i  iret  a  tulw 
Hrcuit  ttjr  tuba  a  piiu**  1  nto  tbr  appr  prlata 
adapter  aiid  tha  ta**  p.  .g  ui-ertad  im  tha  -iitw  MK'kH 


GASOLINE  HEATER  MOTOROLA 
Model  GN-3-24 


DC  KILOVOLTMETERS 

•  -I  5  G  E  IMF  53  3*  *  B.  300  ua  «»■.  W 

0.i^>*'w  H  NX  JV  S*  H  B  W  ait  ra^Jfctor  57  50 
0-2  G  E  IMF  41.  S'  R  B.  300  'ua  dc  art  W  nt 
raS'^tor  .  50 

g.l  WMfaa  sot.  S*  8  B  W  ast  r»«i«for  llO.SO 

0-15  W  H  NX  33.  3*  K  B  I  MA  W  ait  r»v.'*tor 


MARITIME  SWITCHBOARD 

338  CANAL  STREET 
NEW  YORK.  13.  N.  Y. 


$22 


TESTED  NEW  PANEL  METERS 

5;a<’h  MPTPJi  •njm:iF  BPiroRR  shipmknt 

<  AI.IHRATH»^  ARr  rt*R  NON  MAGNVTB' 
PANPZLN  IP  MP:T5:KH  ARK  FOR  USB  O.N  MAG 
XRTIC  PAVKIaK  MPM'IFV  PANKL  THlt'KNWH 
AND  Wr.  WIU,  t’ALIBRATJ:  AtXNjRDINOLY  AT 
StF  KXTHA  (  HAKGF:  All  mHara  hava  wblU  acbla 
aad  ara  fluAb  mountad  uniaM  •pav'iflad  oLbarwiaa. 
R~>muara  M-Ma*al  ao--aeala 

R-Rouni  r'a—tFiuns  par  toll  rut— aurfbOi 

B-lUkaBta  M  >  Black  mountad 


ftbtuon,  1950  — ELECTRONICS 


SEARCHLIGHT  SECTION 


RElllANCE  SPECIALS 


UNIVERSAL  JOINT 

3  16  '  hoi.  .  3/8  '  OO 
»  11/  8'* 

$!••!  or  Aluminum 

5or 


MERCHMpTfra^ 


$50.00  p«r  1,000  fe«» 

OTHER  COAXIAL  CARLE 

9TOHM  parl.mn 

$1  OHM  piT  1.(100  ft 

'  MOHMCIaood)  P«rl(luOft 

'  UOHM  porl.OiWft 

'  rsoHM  POT  I  0110  ft 

’  93  OHM  POTlimoft 


- CAPACITORS - 

POSTAGE  STAMP  MICAS 
MMr  MM»  MMr  MMF  MMr  Mro 


COAXIAL  CABLE  CONNECTORS 


so  WATT 


Pric* 

$.2auf  t*  .mtml4  M  mttmU  H  Ilf 

.•I2«f«  t«  mmf4  7«  .IimM  in 

SILVIR  MICAS 

MMP  MMP  MMP  MMF  MMP  MPI>  MPI> 


RT  (4  At'.H  IS  iTftil  «t>l 
•  .tb  *  .twi  A  dSTlABlciur 

RT  *  4l*N-i  lAItimHrr; 
tub^ 

Tl(  II  M\M  KI.  lU  J4P. 
lU 


uu  la.  V 
no  ji/i» 
no  zi'v 
no  24  n 
ro  li  V 
no  jT  n 
no  M  U 


CARBON  RESISTOR  ASSORTMENT 

or  oMted.  iMiUAUd .  .  IM  Miy  fl.lf 


$2  ^5  to. 

bOT»r«e  tvo  fi*7ltilR  m  rtiapOTir 

b«  floetmrd  to  »  IBM  RPM  Moior  to  10  Mlii 
LXAhmlOQ  Rbfift  Mppllrd. 

MROotmi  BrtoROTR  (BAferlttoi  for  ■tlaj'Tw. 
OtfferMiiitiR  Rbuvti  bbo««  2S4 


D«l«v  N«t«orli»-All  UOOu 
T  US  ApfroL  1  I  HEicro  mr  Oolap 
T  114  -  Approi  t.  S  OEirro  otc  OoIat 
T  115— msiUbr  to  T  114  irttB  t*p  brouctU  out 


ALUMINUM  TUBING — 12  Foot  Lonftlis 

fSIliO  Rvy.  lip.  only; 

%•  . »!.••  1\- . 

IH*  .  ••  . 

m-  too  _ 


AmOTtran  Typo  WO 

Por  Nsfli  VoltofA  R«rtlOor«. 
PHI.  USV  .  5«i  *h  Orir. 

UkA  SV  .  C  T  «  10  Aoap 

IS  RV  R  M  R.  TotI  is  KV  I>  (' 
(^pOTAtlBC  Uaoo  BTSA  Tib* 
iHro  OUT  tUbO  Uotl 

OV?RUAS  SlA«s 
FACKfD  1 V 


RANGE  UNIT  3X3/t79  44  « 

.%>  APR-IS.  -.ontbino  11  Utah  X-lt4-  JJ  J 

1421  I'uloo  Tranoformoro.  12  I'roc  Ra-  ^  S 

24  V  DC  Hlowor.  motal  i  ablisai  and  . 

jaoful  parta . RPEC  lAL  $lt.M  MIolwaa  OrNrt  U. 


HAYDON  TIMING  MOTORS 

S/S  R  r  H  .  IIOV  40  I'yr  lSr<>  taotoro  4*uaaortMl 
ono  than  to  makp  unU  r*«m  bio  Only  ...  $1 

4  R  F  H  .  IlSV  .  40  <>eir  I 


Arch  SE.  Cor.  Croikey  Philo.  3,  Po.  Tthphonm  Rlttuthoum  6-4927 


4 

WATT 

4  ^ 

JOU  Ciatnj 

RfATT 

lab  44  aoi  tM 

ro.ooo  Gi 
4.0UU  1>E 

6.000  M 
6.000  M 
1.000  Gl 
S.OOO  Ih 

2% 

lOUK  (’Kl 

i  1I4\  IK 

}  iur  MO  1.70 

uur  1I4\  1  70 

uur  II4\ 
ft  2I4\  1.40 

Mur  300  1  70 

WATT  , 

4331  $4  00 

!K)  Do 

SO  <JK 

26  OR 

A)  Do 

IS  UK 

12 

lOK  Mu 
O.OUO0  Do 
5.000  Do 

jur  292  .71 

301  1.1B 

301  1.10 

iur  292  .73 

301  110 

WATT 

tor  471A  $100 

Jur  riT  100 

)ur  riT  100 

0-1SA 

BASIC 
MOVI 
U  Mo. 
$*'  X  4" 

-  : 
i  '  '  i 

CHOKE 

400  MA 
12  Hy.  1 

to  ohmI 

CASI 
MIRROR 
SCALE 
LoH  of 
10~S34 

4,000 

V  D  C. 
TIST 
$11 
10  1 

or  $14  00 

1^ 


I 

1 


\ 


ELECTRONICS  — February.  I9S0 


2S9 


liiSts 


SEARCHLIGHT  SECTION 


RADIO-ELECTRONIC 

Components  by  the  Thousands! 


6  OUTSTANDING  VALUES 
FROM  WELLS’  FAMOUS  STOCK 


WELLS 

TUBE  DEPARTMENT 


Brand  naw,  rfondard  molia  tuba*  by  lb#  thousand*  ora  roody  for 
immodiota  dalivory  at  th#  lowatl  prtco*  ia  our  history.  Chock  this 
list  for  OHcoptional  voluo*. 


B-L  A«te  Radio  Filtorpac 
ond  Bottory  Eliminator 

BoptaBOB  Btorapo  BpBtory  to*  moto  radio  toBt 
Boooti  o*  to*  BOdoB  domooBBroBlon.  topptioB  lO 
nmpi  B  C  booRIwo oat  or  1  9  ompB  B-C.  litBor- 
WhitlortB  Oft  B  voBb.  ioofi  IBIo  i-i  \mtenkom  lot* 
•tBor.  Brood  oonr.  119  V .  A  •  C-  Sooo  oo  OBN 
low  prlBo  ot  ooty  993.90. 


Hoavy  Doty  Blowor 

Cdotrifofoi  typo  Wowor  lor  cooIiob  yoor 
IrBABfNdtor  or  dorh  room  AdiottoMo  oir 
control  CopocHy  100  CFM.  119  VAC  Pruo 
only  913  *3 

ionior  ContrifoBol  Blowor  witli  39  CFM 
copoc*ty-»|B  09. 


S  Motor 

A44  mn  %  m,tt,  I.  y..>  .scrirsr  ■!  law  cat 
MioA  orodo  9  mil  mowomont.  3  incK  Borrf 
Only  91  39 


Sorvo  Amplifior 

Boootifol  7  tirW  ompliAor  iomploto 
witK  4  roloyt  lor  corvo  tyttom  oporo- 
tion.  Port«  olono  wortli  covorol  timoB 
oor  low  prito  Now  in  orlfinol  pochinp 
-only  911  99. 


Fractional  H.  P.  Motor 

Porloctly  Ooilt.  Bilont  ronninf  motor  oripi- 
nolly  bwih  lor  ART/19  twnor  9900  RPM 
1/30  HP  loBtrwcttonB  lor  oporotinp  on  119 
VAC  MoRob  o  Ano  BOwinp  mocAmo  motor. 
Priced  oory  low  ol  9^  T9. 


Circuit  Broakor 

35  Amporo  circuit  brookor  protocti  your 
oquipmortf  in  coco  of  ovorlood.  Idool 
tor  roplocing  houtohold  fu9B  boitt. 
fried  only  $195. 


PRICE  EACH 
..  $9  99 


499 

790 

9.79 


Type 

014 
i49<ir 
IH« 

1H23 
lH4i 
irsi.T 
llHo;r 
IIT'.T 

. 

114 
IM'4 
I.SBiT 
tS3l  rrnUi  Dindri 
tN9i4  <  VyOol  [hnilrl 
MiH  I'rntol  iwWt 
}S72  (Vroiol  IlHklr 
IN 23  <  ryUoi  |)h«HI 
IN 23 4  (  rvBCol  iKorlr 
IN27  (>yato)I>t<ttlr< 
tN2y  <  Vyclol  thoir 
lyiw.T 
IK4  I2»4 

l.-hS  . 

1T4 . 


347  .  99 

2hr  . 79 

2H?1  f'.lMH  1.79 

21  22  7l«l  .19 

2«*JC  IS 

2124  4  ..  .  49 

2i'^4  99 

2J214  II  49 

2J?2  .  .  9  99 

1129  .  .  .  1.49 

3t27  12  H 

2J1I  .  IH 

M12  14  99 

2dU  . .  19  M 

2JJ  .  17  90 

2Ji:  1199 

2J1«  199 

2J4«  12  99 

2J41  27  M 

2\l«.  120 


2X2 
344 

.3H22 
3H24 
3Hri 
.V  24  24* ; 
3I>4  I2YV 
3124 

Sir 

iir:4 

»  Pi 

3Hr 

34^4 

J>4 

NIUS 

4UM 

SHI'I 

SHP4 

in  PI 

SI  >21 

Si  pr 

V.Pl 


99 


499 
299 
4M 
490 
299 
90 
79 
14  99 
199 
7  74 
199 
179 
24  79 
129 
499 
4  79 
13  49 
1149 
99 
39 


type 


TYPE 

2«d: 


O'Ti 

4(M 


»JS.;T  . 49  'T250 


«K4*iT .  .96  rJ 


109 
1.79 
I  29 


9M.S 

Asi;: 

•.'■ii: 

o-Kr>;T 

A'NT'.T 

*>•'‘7  . . , 

41:*: 

4\4t,T 


1244 
I344*;r 
12411:*. T 

t2f)h 

121  v;r 

12114 

i»jv;t 

iiJT'ir 
i.K**  . 

12^17 
17n;: 

i2-k: 

i2>y*«.T 
i2'H: 
ISX'iS  2. 


. M 

>  K-92  .  U 

lUUR  2.79 

»(M09  ....  9  79 

VR-1Q6  99 

11-ill-^  99 

1144  1.29 

ii:zi  99 

\T-irhr.t,.|i  39 

>T.ir-4  Trodr  2M 
NR-IMI  90 

\T.1S^  14  99 

Hr-i::  .  1979 

*21>5H  I  49 

3ii  (4141  .90 

319A  .  .  1.79 

1514  2.19 

nil)  .  i» 

-.•Oh  4  a . 2  99 

BHIII . .  9  79 

J04TL  . 1  71 

nr  \  4.29 

3144  79 

7.SiiK  .  9  2  99 

SS4r  14  19 

37U  M 

371B  99 

3»>«.4 
.34.14 
<99  4 

MX4(«r 
4174  . 

4.34.4 
4444 

4  4>TH  .  . 

4*14  ... 


199 

449 

499 


S324  IH.32 
I  I  MO 
Kl  -410 
HY-4i9 


:ti94 

7074 

:o7b 

7«N4 


299 
9  95 
IH 

1299 
399 
1.7$ 
.  7  49 
106 
799 
799 
799 
2M 
3.99 
1a79 
299 
17  90 
1990 
9  4  99 
2  49 
1  99 


TYPE 

7144Y 

7ISH 


179 
14  99 
479 
429 
•  99 
17  49 
1099 


929 

199 

999 
1  29 
199 
219 
719 
179 
299 
79 
4H 
399 
979 


MOO 
240 
20  29 
.41 
2.09 
I  10 
1099 
27.29 
2.49 


Wn  Pkoto  T  uNr 


12m 

i2»n4  :c4 

1414 

1414 

1424 

I43S 

1424 

1424 

t4.«> 

tM4 

>441  KK-«« 

P>5I 

TIM 

'Bin 

N»12 

N>21» 

NI2S 


2.29 

1.29 
129 
179 


4lllt.l 

•rm 

<«BI4 

3x1114 


NEON  BULBS 


NK-ll 
MMO 
NK  30 
NK  21 
Nt.-4-» 


Diitribvtors:  Our  ttamiard  distributor  orrongement  applies  on  those  items. 


JUST  OUT!  CATALOG  H500 

Manvlacturart,  Diitrlbwtart  and  Amalaurs 
writo  lor  tho  brond  now  Wolic  lloctronlc 
CotolOf  H900.  Foil  ol  tromondoui  voluoc  In 
biRHoff  Rwolity  componontB. 


Ordor  dirmctly  from  this  aJ  or  through  your  local  Part$  Jobber. 

320  N.  LA  SALLE  ST.,  DEPT.  SL.  CHICAGO  10,  ILL. 
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4*  ! 

74 

•7  4N\7(n 
7i  4.SII7Y 
7i  •m;? 

44  4M:7<;I 

44  4M»7<;i 
74  4Sr» 

1  *%  4s»M;f 
74  4S|r7 
I  u  4sc;7 
7i  4m;7€;i 
4*  4SH7 
114  VSH7<;'I 
I  14  ^HJ7 
44  4SJ7<;T 

44  4SK7 
l  ift  4si7<;i 
41  •\>7iir 
44  4HS7H 

71  4S07 
4ft  4S07(.I 
M  4Sll7 
71  4SS7 
ftft  4sr7 
44  4  r7<i 
74  414 

74  4l  ft  44. ft 
4ft  41  7C> 

44  4H4<;r 

4ft  4%  4 
1  71  4\44. 

71  4\44;i 
71  4U74. 

11  4X4 

4«  4Xft4.1 
44  4>44. 

44  4/  7<« 

44  4/>ft4. 

47  744  XXI 

74  7\4 

44  747 

4«  7407 
44  741.7 
71  744 

44  7H4 

44  7114 

44  714 

44  71  ft 

♦4  71.7 

44  7ft.ft 
44  7».4 

44  7ft7 
71  7ft4 
.71  7M7 

44  7K7 


.44  I  12AT4 
I  •!  UAT7 
4ft  UAI’4 
ft!  11417 
74  114X7 

44  I1H44 

41  11R47 

74  I1HI4 
44  IHJI 
»4  llFftl.l 
.71  11H4 

44  ium;t 

4A  11K4 
44  iio7i;t 
41  11S47 

44  IIVT 
44  I14H 
44  IlSft? 

44  IJM.7 
44  11MI7 

I  4.4  11SJ7 

ftl  llSJ71iT 
41  114X7 

44  11SK71.T 

4ft  llSI7Gt 
74  I1SN7<;T 
I  Ift  11S07 
1  44  114R7 

71  11X1 

4»  1444 

4ft  1447  I1B7 
1  47  14H4 

44  I4HM 
44  144  ft 

74  14117 

44  I4J7 
44  I4N7 
M  14147 
1  44  14X7 

74  14 

4ft  1414 
4.4  11 

4ft  14A 
4ft  14144;  I 
74  Ift/S 
44  1»/4<.T 

4»  14 


ftY4G 
4/1 
4/4 
4  44 
447 
44lic;  t 
44N7  1441 
441  ftl.T 
4.41  7  U4l 
4  41  744 
44l»4i; 
44071. 
44>4i; 
44141. 
441. ft 
441.7 

44J4 

44Kft 

44ft.44Kft 

44K4 


•ft  SN-4  All-  !wK  7^14 

1  14  PI  1  77  MftrM 

1  1ft  441  ftll  lA4ri 

1  ••  4nil  tl  •  44K-1I44 

114  411  ft  !•  44ft.  lllA 

4ni4  El  -  114  4 

1  1ft  11  1  44  Aft44 

!•  77  4Hlft  El  •  1.44B 

B  ftft  41  ft  II  74  lft4<. 

4  44  41  IB  B  Bft  HE<1»4B 

1  B4  4tl7  II  7S  .1414 

II  Aft  ftOll  14  ft4  17IH 

ftjil  14  14  1MI4 

B  B4  4J14  14  14  4174 

4  4ft  »R41;Y  14ft  4144 
4  44  41.11  |4BK  444  4 

14  44  414  ft  14  4  441  II 

14  Ift  I4TI  ftB  4714 

177  141  14  4414X 

4  1ft  IftR  79  ft444X 

17  14  RftI  -II  1  1ft  4474\ 
Mi;  44  ftl7 

IB  44  RX-lft  l.ll  414 

I  Ift  Pl.-ll  4  1ft  411 

BB  RK-14  4114 

47  H  14  IB  444 

B  Bft  RftI  -14  7B  441 

B1  RK-47  4  41  474B 

44  Eftft4  44  H14t4 

rrrrr  iT-ftj  m  4ii  pi 

iJl  141  .474.4 

ruhr. 

I  Ij  HX-44  1441  44  7441 

!  RX-71  4J  7440 

.•4  RX-71  41  7414 

ZZl  VR.rft  44  7414 

IS  4R-7B  14  741R 

T  S  \  R-44  OBI  Bl  7414 
{  TT  4  1-411  7444 

ill  HR>  14  44  7444 
I  S  1  144ft  1  14  747  4 

'  S  I44R  1  44  747B 

,  I?  1441  II  14  14  7444 

'  Tl  >4  E  1410  I  4ft  7144 
ii  %4V..t4lft  141  7IIA 
w  %  VH  144  7I44Y 

**  S  lH-1  71  7144 

I  S  HE-lllA  I  11  7I»B 
1  il  %4E-I144  I  47  7174 

■  *4  Hft.-lll  4  I  47  7114 

ZZl  14  E- 1144  1  44  7114  B 

II  S  4  1-1174  1.44  7144 

111  4Rlft«  714B 

,TTT  OUl  71  714  4 

|III  1414  4  44  7144 

i««I  4  11  7144 

flTZ  ^4  17  44  7114 

«  »  44  ft  144B  174  44 1  7B7 

11  M  44  ft  144ft  1  Bft  B44 

12  >2  1  ft  144  1  4ft  B4I  4 

iS  111  41  B4i 

il«ft  44ft-llft4  14  B41 
1114  I  ^  11*4 

iZ  iftft  iiio  I  1ft  tT: 

^  HE-Mftft  I  Aft 
I  I,  14ft  1441  I  BB  •P? 

,  If  44ft  147 A  1.77  B4B 
1^  14E-lft44  4  11  BI4 

44  14E-1714  4  7ft  Bll 

4  14  14E-174B  144  Bll 


RfCEIVISG 
Tl  Bf  4 

0/4  44 

#>/4<.  44 

I  41  4ft 

1  4M;1  44 

I471;T  44 

l4Hft  71 

iii.u;i 

B4I4  I  IB 

IH4P  I  Ift 

IBft  144  I  IB 

l<.ft<;i  B4 

l(  4  44 

lOftC.P  I  44 

I  OBI.  I  I  44 

Iftftl.P  I  14 

l»7<;  B4 

l<.4<.r  74 

K.*<.1  74 

11141.  b4 

lHftl.1  44 

IJ44.  1  44 

114  B4 

II  44  44 

II  H4  44 

II  1  ft  71 

II  1  B  44 

1104  44 

II  ftl  71 

II  114  44 

II  Nft  BB 

INftl.l  B4 

ISBi;  71 

IPftl.l  44 

lOftl.l  44 

1R4  14 

IHft  B4 

IS4  BB 

IM  B4 

114  B4 

I  I  41. 1  44 

II  4  71 

|\  B4 

141  B4 

144  74 

147  B4 

1B7  74 

1ft  ft  44 

1X1  B74  44 


44  4b  .ftB 

44  4?  .71 

.14  4B  71 

.44  7*1  7i;i  I  14 

44  7ft  ftB 

44  74  44 

44  77  44 

B4  7B  44 

44  74  77 

b4  B*  4S 

b4  bI  I  41 

44  Bl  44 

44  Bl  4ft 

44  mV  1  1ft 

ft4  B4  4/4  4» 

§4  b41  ftft 

44  1171  7<;i  114 

74  Il7>7i;r  I  M 

44  ii7P7i;r  I  M 

B4  117/1  44 

BB  117/41.1  B7 

.BB  I  VI4B  »1 

.74  ft  M  IBM  47 

74  ■ 

74  1  BtlMHlr  Hay 

74 

74  14PI  1  44 

MB  lAPI  4  41 

BB  14P4 

44  4*BP4  ft  44 

BB  i 

IB  M  PI  I  47 

*4  10PI4  ft  7ft 

IB  Ift  PI  141 

BB  IHP7  4  41 

ftB  44PIB  ft  1ft 

ftft  ftftPI  1  7ft 

44  ftftPft  4  7ft 

ftB  4BPI  1  44 

44  ftl  PI  1  B7 

Bl  ftl  P7  1  7B 

44  ftftP?  »7 

Bl  ft|fP«  1  1ft 

.44  ftJP4  4  ftft 

44  ftMPl  IB  Bft 

44  ftMpft  IB  Bft 

.71  7HPI  II  B7 

Bft  7nP7  4  Bft 

ftB  7HPI4  14  4ft 

4ft  41  P7  1  BB 

Bft  4*ft  4  47 

Bft  ItHPi  14  BB 

44  l•l>P4  IB  BB 

»4  I10P7  II  Bft 

ftB  I11.P7  II  Bft 

.44  PH«»to  1  allB 


KCA  HI-VOtTAGI 
TEANSrORMlR 


PfOlllV  MCY  *4  KVA 
4KC  «1  .  24BV  .  I.MA 
ftCC  42  •  2KrV  .  I  S4A 
WT  16  LB9 
I  SO  EACH 


ADWST- 

ABLt 

STUB 

tuning 


I0$ut0t0d  fof 
VoltofB  D**OlBr  UsB 


COAXIAL 

Bl-I  AC  .41  I  1. 

Bl-I  AP  BB  I  1. 

Bl-U  1  II  I  1. 

Bl-IH  .14  I  I. 

Bl-IJ  .BB  I  1. 

Bl-IR  IB  I  1. 

Bl-IRIY  4ft  II. 

Bl-ISP  IBI  1. 

Bi-ISPN  IBII. 

Bl-I r  I  till  1. 

Bl-llAP  Bill. 

Bl-llP  BB  I  <; 

il-llK  4B  I  1. 

•i-liBP  4ii|i  c; 


14  BB  I  i;.|47  I 
IJ  B#  I i;<l4B  II 
II  BB  I  i*-ift4  r 
II  BB  I  c;-iftft/i 
ft?  I  i;.i44  I' 
Bl  MK.147  V 


SEARCHLIGHT  SECTION 


GUARANTEED 

BRAND 

NEW 


LECTRONIC  RESEARCH 

TUBE  SPECIALS 


STANDARD 

BRANDS 

ONLY 


I  TbyratroBB  )  i 

0\44.  4ft  ! 


1X1  ft  74 

lft4  Bl 

Iftft  4B 

IftBI. I  I  74 
1H7  1141  14 

11  4  XXH  1  Ift 
ll>4  1144  14 

MM  B4 


IBIB  1  II 

1411  I  IB 

1414  I  77 

I4.IB  .76 

IB4I  RK-4B  .ftB 


WESTINGHOUSE  HYPERSIL 
TRANSFORMER 


KOLLSMAN  INSTRUMENT 

LOW  INERTIA  SERVO  MOTOR 

^r«q.  <  Vile*  IBB  Rro.  -  Ptiaae  1  iB4'.1 

ftolta  Phaaa  I  44  Ha*.  -  PhaBe  1  774.. 

ftolla  Phaar  1  4B  Nu.  nt  Polr*  4 

1  urrvnt-  Phaaa  l->  lltMft  Sprat!  RPM  MftB 
l.urrrnt  Phaar  1  4Bftt.ft  Vftrtthf  0>  B  ft 
Input  H  BUB  St.  load  IBftB  RPM  CVI  ftB 

Input  Malta  Stallctl  ft  4 

I i»r(|ur  sialMd  Oi  In  BB 

Trmp  Mia*  *1  laftB  RPM  -  No  I  oad  M 

lamp  Riar  H  StaUad  M 

Rr*«rali 


^  ASB  YAGI 
ANTENNA 

pi  1  CLCRERT  ftOTATABLC  APIIIAV  — 
496  TO  MO  MC  $7.00 


taaia  EiraBt  0««44a  ftfarhac 
4  ilaaiaat  I7B  ta  416  MC 

$29.40 


CONNECTORS 

11  I  Bl  I  <;b4  t'  I  11 

II  I  B7  I  i;-67  I'  BB 

11  I  BB  I  i;-i7i/i'  1 11 

11  I  Bl  I i;-i7»  I  .1ft 

M  I  .47  I  Ii-I7B  L  1ft 

17  I  BB  I  i;-IB6ft  ri  Bl 

14  I  Bl  I i;.|4|  ftp  .97 


Pri— III/IIBV  BOCy 
Ba<  iOOBV— 66  MA 

$11.80 


AntBfiiiaB  for  AN/ARR>4  RtctivtrB 

AT  tOA  APT  t..  40B  Ml  111.76 

AT-M  APB  4  -iJlO  to  S^i^B  ftl*  |l).7t 

GENERAL  ELECTRIC 
AMPLIDYNE  Motor-Generator 

I'n.uti  <>r  nr.  nil-  iirv  i  p>i  u  ..  ii  sa  xj. 

Hi’ftf  i«>nMnu<>u«  duty  Bkjtor  .  *'>  O  T  tontla) 

AMft’.PlUt  r-oft*  IH'  l.ft  6 'KH  ;r.o  K1*M  AmH. 

illB*  fanriBtot 

Brand  New  $97.50 
RADIATION  COUNTER  TUBES 

IB4B  GAMMA  COUNTtn  till 

AMPCRtX  71111  A  71N6  Kr  a  A  liBiiuna  Ift.M 

I '«*!  l.in*  uT  Alliprfei  HB'tiB'lOO  L'<MUt(rrt  D  Rtocl 


LECTRONIC  RESEARCH  LABORATORIES 

11021-23  CALLOWHILL  ST.  PHILA.  23,  PA. 

Te/ephonet  •  MARKET  7-6590  and  6591 


(.ENER4L  ELECTRIC  Tvm  PBC 
Chi«rTurrf»t  RH«y  A4|y«talil«  tram  100  ta  200  MA 
Elartriral  and  ftlanaal  Rnaat.  4  PDT.  Raaat  ilO  Valti 
00  Cyclaa _ ^ _ 7 


Prica 


OS 

037 

02 

02 

0U7 

.0076 

000 

OI»OTH 

01 

0025 

00315 

004 

0033 

OOOM2 

001 

00132 

00153 


SEARCHLIGHT  SECTION 


HIGH  VOLTAGI 
VACUUM  CONOfNSERS 


WESTON  0  200  MICROAMETER 

r  t«««.  ti»««i  HI _ « ;«  ««. 

MIDGET  VARIARLE  CONDENSERS 

Alaatita  latulatsaa 

15  HME  -  ME  l»|  la 

Oaal  <»  MM*  «HE  15  0^  H 

MMI  WC  2S«  •• 

m  mm* 


U.  H  F.  COAX.  CONNICTORS 

•1IAP.UGI2U.  U8.I4U  0SI.  HftlftP  M  m. 


Pr9€$umm  IS  A4«f  1%  Accekmct  $9U*toe, 
iWMctfva  I  wErtf,  moIW  In 

7S  M  10  VfQ 


30  WATT  WIRI  WOUND  RESISTORS 

ORai*  IM  155  I5M-25M  I*  45  45«-5R-5Mi- 


ADiUSTABLC  RESISTORS 


WIRE  WOUND  RESISTORS 

5  watt  tv»a  AA.  MII  M-Iti-ATO-IMO-  ^ 
!•  watt  f»»a  AB.  25  40.M-4i»-4;t.ll25. 


SCOPE  AND  FIL  TRANSFORMER 

PN  115  valto.  M  ayciaa  Baa. 
*****  ******  ^  *  ***'■  *  ***** 
n  CT  S  aaia»  .  EM.  la*.  *5  RV 
1  RMB  taot  HarMdlltally  oaalad 

I  I  Ha*  InoHlaiad  alata  aap  far  raa- 

t  I  ^tiRar  Mada  5y  RartAM*-  4' •  a 

I  Lm.  »  ••*  Oal*  54  55 


SCOPE  TRANSFORMERS 

Pn  Mtv  ANCT  —  Marmatlcally  taalad 
25N»  V  •  I2MA  53  55 

iMdV  m  2AMA.  2tV  4  5A.  2.5V  5A  .  .  4.71 


MISCELLANEOUS  BARGAINS 

#2  4»  vaH  d«  taAalar*  15  tor 

I.  E  laifd  tSO  awHi  ar  a«l  e^4  •  far 

If  Moa  It  watt  raaiRtar  2  far 

Mainaaian  •  aaia  lit  valt  aa  eat  fraaRar 
MamaMan  25  aaia  Ilf  aalt  ar  c5t  fraafar  I 

Caraailaan  Mft  aifd  2f  far 

fi  iff  valt  d*  a»ttail  aitaa*  lO  far 

Ml  fff  «a«t  da  atftoO  f«T 

iM  aua  *»tt  t*ftail  aura*  12  far 

•atlarfy  rand  i  la  II  niaif  fall  fmio  S  far 

CO  tvaa  4  niirao  fOi  Wtodc  If  far 

25  »*f  variaal#  rand  iaw25d»i  . 

CRL  if  aao  ahai  aatanliaaiatar*  f  far 

I  n»aa  MTaniiaaiatan  5  far 

fnmm  ■  '  KaadaAanaa  3.75 

CO  if  mfd  45#  valt  afartrainia  ilbfiaf)  5  tar 
Hawaiartand  r#«d  i5d  anif  f7  •aaeina  2  far 
Varufia  raraalaan  2f  la  I25ainif  tvaa  Rl  5  far 
Waatar*  tiaatTM  Mtvae  variaMa  5  la  2  5  aiaif  f  far 
U  f  waaiaararaal  iwitra  OPOT  2fania  I20aaa  ff  i 
CRL  •laarila  •wUcA  I  Mrllan — 2  aaia  5  a#**- 
llano  aar  •artian.  niadol  2524  oantralaf  2  tor  . 


MOSSMAN  SWITCNfS 


4  Pala  tonfto  Tlirav 
1  POT  ala*  f  PBT 


PANEL  METERS 


IRAND  NEW 

itMrM  .  »1M 


CtNIRAL  PURfOSI  THANSFORMIRS 

far  Biu.  FllM«nt,  iMlattM.  Rfav^Mm 


1  %  PRECISION  RESISTORS  W.  W. 

2f0f  25f0.5fff  a5f»rtf.faf  aAaM . aa. 


WESTINGHOUSE 


OVERCURKCNT  RELAY 

Typa  MN  OaarcurraNf 
Ratoy  Adiasfobit  tram 
2S0  mo  fa  I  amp  Ei- 
farnol  Push  BultaA  Ra- 
*ff  Eaclasad  in  glo** 
cost  Hond  celibrofad 
od|u*fmanH,  only  SS.9S 


Gaotrol  ClocfrK  Oaartaod  Raloy.  Elacfrtcol 
4-  Ratal  110  Volt*  40  Cycia 

**1  adJatlaWo  far  olhar  carrtnt*.  Tar. 

^  BraaJi*  at  64#  Mllliaaip*  fut  aaoll* 

1  JKl  rtRc  »aUa  at  aniy  2.55 


10  for  25.00 


ADVANCE 
D  P  D.T. 

ANTENNA  RELAY 


ALLEN  BRADLEY  SOLENOID 


PILAMENT  TRANSrORMERS 

Ilf  V  ff  Cy  PH.  Fully  CfMd. 

5  Valt  15  An»a 

2  5  Vnll  If  Amp  . 

2  5  Valt  CT  21  Aaip 

•.5  Vrit  10  Amp 

I'aV  CT  21  A  7.5V  AA.  7  SV  fA 

5  Valt  4A.  a.3V.  SA  . . 


r  WCBTOM  f.l  Ma  OC  2f  aha*  raa  .  I 

r  B.C.  tol  Ma  DC  (vaH  taala) . 

r  6  C.  f.ft  Ma  DC  <#«#  taala) . 

r  G.E.  4.3f  Vatt*  DC  tfif  aha/v 
r  R.C.  f-M  Amm  DC 
T  Of  f*l  A«f  RF  (latomal  Thanaa). 
r  WESTlMBtfOUtl  0-2  Ma  OC 
1*  WfBTCRN  CLECTRtC  •  ••  Ma  OC 
r  OCJUR  f.lfB  Ma  OC 
r  OC  f-MB  Ma  DC 

r  WCBTON  4.SB  Am#*  AC  .  . 

r  TRIPLCTT  75  AMfa  AC  . 

r  WESTIHtOHOUSC  0-2f  Ma  OC  . 

r  TRIPLETT  f-5fB  VAC 


MEGOHM  meter 

lataalHal  laatrvMant*  Madal  UAU  Itf/m  valta  M 
cyeto  Inpal.  Olract  raadUp  fra*  Q.IOBOff  MafahM* 
aa  4*  Malar  ooa  fa  axtandad  ta  500004  MafufM*  with 
•B^al  tafffy.  Blaaint  fardwaad  Cfblaat  If'trR 
10^  Brand  naw  aim  tafaa  pla*  rannluf  •fora  faH* 
inaladlnp  Mitrm  tufa*  Graal  rmlua  Oaly  541.50. 


Haoay  Duty  Top  Switch. 
Ohmita  Modal  412 

Blnala  Pala  •  Patitiani.  Man-fhartini. 
50  aMp.  cantact*.  Vltraoa*  Cnani*l 
•aaa  . .  . Only  tt.95 


BAKELITE 

CASED 

MICA 


HIGH  CURRENT  MICAS 
Typ#  G4  Caromic  Coaa  S’ a** 
Hiph.  S**  Oiomatar  Tolarofica  S% 
or  Batfar 


115  valt  ff  Cyala  Call  0  P  •  T 
25  Amp  Cantact*.  Madni  703 
3.75 


2  5V  CT  2bA.  2.’5V  CT  24A ' ! .  . f.55 


CHOKE  BARGAINS 

a  Hnnry  50  Ma  SOO  ahMi  ...  S  far  50  55 

a  HRnry  AO  Ma  220  afM*  2  far  .55 

a  Hanry  liO  Ma  I4f  ahM*  .  ■.  .55 

1.5  Hanry  250  Ma  72  afM* .  55 

f  Hanry  300  Ma  55  AfM* .  .  3.75 

fwinf  I  5/12  Hanry  I  Amp  lOf  Ma  IS  ahM  It  55 


W.  W.  POWER  RHEOSTATS 

IM  Olii»  M  waff  ,  .  .»« 

250  Ohmt  50  watt  -55 

300  OAM*  50  watt  ...  .35 

Dual  2«)  OhM*  50  Watt  .75 


STANDARD  BRAND 
RHEOSTATS 

25  OhM*.  075  Watt*  Mai.  with 
Raa4  and  Hardwara  3.55 


TYPE  C3  4**  Hi«h  S'*  DIAMETER 

0013  1ft  9  If  15  50 

G1  2Vi**  Hiph  2-1/14  DIAMETER 

0024  0  4.55 


OIL  CONDENSERS 

20  mM  330Tar  -l35  A  mfd  Jnoo  rdo-S  55 

ft  tuM  l&tWar  •  .45  10  mfd  20(in  ad<v— a  55 

1  niM  mWadp  .25  3  mfd  4rtOE)  ado--#  45 

2  mM  m«)vdo—  .35  I  mM  ftOnO  ade- 4  5# 

4  mM  ton)  ade  -  .55  l  l  mfd  7000  ado— 3  25 

«  mM  AOO  ade—  .75  I  mM  TSOO  ade- I  55 

3  3  mM  AOO  add—  .75  1  mM  7S00  add— 9.25 

10  mfd  aooadc—  55  01  OlmfdlSka 

20  mfd  600ade-l.55  dd— 0.75 

4  mfdionnadd—  55  00ft  01  mfd  12  ka 

0  mM  l<vtn  add- 1.15  dd-  5  50 

3  mMlfttViadc  125  .Oft  mfd  13.&00 

4  mfd  1500  add  2  25  add -12  5* 

0  mMIftOOvde  2  55  7ft  SftcnfdO  lOka—  7  55 

1  mM  iOiViafIc  I  45  3  mM  15  ka  dd— 45  55 

3  mM  20IV1  vdr  2  25  I  mfd  1ft  ka  de-15  55 


TramanOdw*  ttack*  an  bond  Plaata  pand 
PdOwatf*  tar  owotas  Spaciol  quoafity  4it> 
cawNt*  PtKo  tab  N  V  with  ardar 

wwldt*  ratad,  balanca  COD  Minimum 
ardar  IS  OP 


PEAK  ELECTRONICS  CO. 

188  Washlagton  SI.,  Itfaw  York  7,  N.  Y. 


Phon*  CO  llSiW 


DlPAKTMtNT  lA 


ftbruan.  1950— ELECTRONICS 


1V70 
IH40  . 
IHV^T 

IJ«G 

1U 

ltA4  . 

1LA0 

1LB4 

n^5 

ii.r^ 

i  1.t>5 

ttra 

Its 

1I.H4 

ltN$ 

IN  SOT 

IPSOT 

lysOT 


pan  . 
P0414 

p<  ;«s 
PC  106 
F«il7J 
ST?  10 
01.144 
r,|4A| 

01S63 

01^67 

HYllS 

HY41S 

HYF.1144 

KCi 

KTOIO 

MLIOO 

Ml. 101 

M  1^1 

RFUl 

Kl  IJM 

HK2S 

HK^S 

RKS3 

KK.U 

KK6« 

HKOO 

KK 

RK  4 

RK7$ 

RX21. 

RMW 


BAOf 

4A1I6 

4A14. 

4Af’4 

4AV4 

41140 

4B40 

Apr 

4IMR'. 

4RA4.  .  . 

4BF.4 

ABFA 

ABOAO 

4BI14 

4HJ4 

404 

4<'S 

4fYl 

Al'iw; 

At>4 

4IHO 

4F5 

4FS 

4F4 

4»*4<;t 

Af*7 

4f'»iO 

4040 

4H4 

4HAGT 

MS 

MMJT 

M4 


■W%K., 

SttSA 

304  4 

417  a 

434A 

450TH 

4S0TL 


A3  VR7$  I  64 

0B3  VR90  ^ 

003  VROS  7» 

OPS  VKISO  46 

|B21  3  67 

1  B«  i  67 

lB7)  676 

|B?4  444 

iBi4  3  46 

B37  6  46 

lB24  i  44 

1 B33  2  44 

1BS4  4  44 

tB3«  34  64 

lN2l  44 

IN2IA  64 

IN21B  64 

IN23  74 

IN33A  74 

IN23B  I  46 

IN77  74 

INS4  74 

IP24  74 

Uri  3  64 

•(21  27 

2f'2‘2  71W  17 

i4 

^034  2? 

2040  3  44 

2143  6  76 


IDPl 

3r?4 

SFr: 

SOPl 

4^6 

4-125A 

4-2S0  6 

461*10 

4BJ( 

4B'2A 

4033 

4F2’ 

86PI 

SAPA 

3Bri 

SHPS 

M'Pl 

sop: 

St'S?  ’ 

SP2I 

sFpr 

son 

viri 

5JP2 

3JIM 


ftV« 

•VSOT 

6B’4 

•W7G 

AX4 

•XSOT. 

•YAO 

A<'70 

AtYSO  . 

764  XXt 

7  60 

747 

7607 

7B4 

7B5 

TBA 

7B7 


24  6 

.‘.MilOT 

2^7.^ 

.*3240  r 

24... 

27 

2407 

V 

3! 

3S 

321  70T 
S3 

34 

35  Si 
3566 
33B.6 
S.V'S 
3.314 
3SB’4 
I3Y4 
S.3P3 
.33/4 
3SZS  .. 


.3S4 
STS  6 
MlPl 
703  6 
7!».3  6 
TjMR'Y 
70AKY 


1  64 

2  34 
1  44 
4  46 

227  A  2  44 
24  :s 
I  36 


IRS 

1A4 

IAS 

ir4 

ITSOT 

104 

IV  . 

2AS  .  . 
2A40 
26S 
3A6 
26? 

2V30  .  . 
3\2  . . 
3X26 
SA4 
3 A. 6  . 

3A6 

3B7  mi 
3rM  1209 
3tF4 
3«)4 
3M50T 

.3K4 

SV4 

SR40Y 

.3T4 

SIMO  .. 

SV40 

SW4 

SX40 

5Y30T 

SY40  . 

S2.3 

.624 

663 
664LA 
6A6 

6A7  . 

664 
SAB? 

6  607 

6  6  070 

6AP60 

6605 

6  6<;7 

6AH6 

66JS 

6AKS 

6  6KA 

661.S 

6AgS 


7V7 
7W7 
7X7 
7Y4 
724 
136 
1266 
1367 
13A4<JT 
13AH70T 
I36T6. . 
126  07 
I3A06 
12607 
I2  6V6 
13H6A 
12BF4  . 


37  . 

34 

SO  44 

41 

42 

43 

45 

4S2S 
4S2S  . 

46 

47  .  .  . 

40  .... 
SO 

S06S  . 
SOB  .6 
S«>I4^>T 
5<)Y6 
S3 


T/4<» 

N  700 
V 1176 

\H27A 
\TI.V6 
Mill 
\6  1.466 
W  I.S30 
V6  1..SSI 
1  SS2 
\6  I  .VlN 
W  I  A76 
V6  1416 
U  1410 
062 
0K4O 
OH2 
0/4 

ni  6 

1  63 
t  64 
1641* 

1  6SOT 
166 
1  67(JT 
I  6BS 
IBS  6016 
1H4 

1H.S  3SH 

I('S<;T 

K’6 

!<*7G 

IP.ViP 

ll»70 

n>MJT 

ir4 

ifm; 

104(iT 

lueoT 


M70T 

6KSOT 

6K60T 

6K7 

6K4 

6144iT 

614 

6140 

6140  6 

61.7 

61  70 

6N7 


21.22 
2126 
2221  6 
2222 
2226 
2227 
•231 

2232 

2233 
2214 
2237 
22.1** 
.J3^ 

*,2  40 
•24»> 
•;24^ 
rji'* 

$2  .S3 
JJ.S4 

^261 

il62 


I2HP7 

151. 

ISR 
21P4 
3<»  f*r*^ 
45 

7STt 

lOOR 

U4*TH 

noTs 

311 

217<' 

740H 

240<* 

3S0R 

2Si»  m 

2.SOTt 

274A 

274B 

204.6 

304TH 

304TL. 

SOSA 

307a 

3166 

337  6 

3506 

3.S0B 

.466  6.'^ 

371  6 

371B 


13F.v;t 

I2H6 

12J.SOT 

UJ70T 

13K70r 

12K4 

U*g7 

12667 


u»*m 
^H»B 
632  6 
63.16 
6366 


6K07 

AAOTOT 

6.SFS 

6807 

6807 

68H7 

6827 

6.sK7(iT 

681  TOT  . . 

68N60T 

68N70T. 

6807 

68R70T  . 

6887  .  . 

68T7 

68070TY 

68V7 

6T70.. 

6050  .  . 

606<iT 

6070 


0(H«6  17 

<'.SH  SC3i'  4  46 

06  6  7  46 

«-M  V'Sl  346 

noon  46 

<  K5076\  I  46 
CK1003  64 

rKI«406  46 

<’KU66)  2  46 

KF.SO  J4 

F1236  12  76 

FI2.S6  14  46 
F137A  14  66 

F12'«6  7S  66 
F606  22  66 

F660  126  66 

INAJ  6  346  66 

KOi7  2  66 

F»;37A  6  4S 


128F.S 

12817 

I2»07 

I2BH7 

12827 

128K7 

0281.7 

128N7 

U8U7 

I28R7 

127.3 

1464 

1467 

UH6 

1417 


K.3 

H3V 

64  624.  . 

65 
60Y 

IITL?  M7 
I17NT 
IITP?  . 

11725  .4  . 

11726 


664 

**6S  .  . 

SMK 

**66JR 

660B 

H7-2  6 

674 


OIL  CONDINSCR 

3i  1  mfd  60»»t  I  44  I 
25  mW  37 

.5  d»M  600t  .37  I 

1  mM  .37  : 

2  mM  .37  : 

2x2  mM  .77 

4  mM  A4NIT  .67 

6  mM  6<6*v  ,47 

5  mM  646H  I  #7  ' 

10  mM  w«»T  t  27 

3k  1  mM  MXKJV  .94 

.25  UiM  l'66rT  .47 

5  mM  l'>"»>v  .97 

1  mM  67 

2  mM  .77 

4  mM  I  37 

6  mM  !"!■*▼  I  47 

10  mM  B""*  2  67 

IS  mM  I'MN  V  2  47 

20  mM  li»6»T  3  27 

5  mM  1VK»»  .77 

1  mM  .47 

2  mM  l5<K>v  I  17 

4  mM  15<Mhr  I  77 

24  mM  ].V6»v  9  47 

1  mM  20i6»T  I  67 

25  mM  2<R6rv  1.17 

.6  mill  2*»6»6r  I  27 

1  mM  2l668r  1  67 

3  mM  20i6»v  1  o7 

4  mM  .••■I04  3  77 

K  mfu  2<«M»v  3  or 


3nuOT  t4  4S 
i.srvw  1.49 
2500t  I  77 
2500V  I  46 
SAorm  2  66 
yntnv  i  44 
sniHiv  I  79 
3O0IHf  I  49 
.sonov  2  69 
snooo  2  79 
snuov  2  46 
lOflThr  3  47 
lonov  4  49 
moMr  0  47 
1600v  3  49 

4nOOT  3  79 
iOiXlT  2  66 
4<MHm  4.29 
4<MNhr  4.6S 
40II0T  9.49 
.SinOv  2  79 
5<*I0t  3.46 

.SlXXW  4.66 
7«XX»4  3.67 

rnoov  9.67 
75oOt  2  49 
r.SOOo  2.79 
T.VMhr  i  07 
T.Snior  2  40 
T.StXhr  6  06 
75oOt  7.09 
IKWiOv  0  07 


INPUT 
164  AC 


HIGH  CAPACITY  CONOINSIKS 
ALL  RATINGS  OC  2no  mM  45i 

mf6  2.Sv  t3  4?  I‘»-  rufd  5(B 

r.VK>  mM  3*  39  4‘«ii'  mM 

VBJO  mid  254  2.49  i  itwio  riM 

MO  mid  iOo  t.i6  [  S3M  OKfd  14' 

[qOO  mM  ISO  IW 1 10000  mU  Un 


SEARCHLIGHT  SECTION 


Mcma  a«M  R*l»y  srr>T  ll.« 

IMW  r*w«r  flappir  Kit . U.M 

Trala«  OlUl  TU-tl .  IM 

I*  Scop*  Shield .  I.4S 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  ND  SECONDS!  COMPARE!  TUBES!! 


FILTER  CHOKES 
HI’VOLTAGE  INSULATION 


15  hf  «0  «0  m* 

12  hr  «0  '*^6 

30  hr  N  60  ma 
05  hr  •  IS  6mp4 . 
.1  hr  61  S  xmpo  . . 
4  hr  4  601)  RiA 
200  hr  <0  lo  mo 
600  hr  4  1  ma 
325  hr  4  S  ma 


63.06  1  hr  •  600  ma  6 
I  17  ;  10  hr  •  250  ma  . 

3  47  10  hr  •  200  ma.. 

I  37  10  20  hr  #  65  ma 

7.67  15  hr  «0  135  ma. 

6  67  IS  hr  4  luo  ma. 
6.07  3  hr  (0  SO  ma 
3.47  Si)  hr  Huai  m  SO  ma 
3.17  3  SO  hr  •  3so  laa 
3  47  2  hr  4  ITS  ma 
6.76  9 '60  hr  •  SO 


CONDENSCRV 

AOOt  $.40  I  1 


SELENIUM  RECTIFIERS 
Fwll  Wooo  Bri4f«  Typ# 


up  to  164  aC  up  to  124  IK' 

up  to  164  AC  up  to  124  I>C 

up  to  1|4  AC  up  to  124  DC 

up  to  164  AC  op  to  124  Dv 

up  to  M4  AC  up  U>  264  DC 

up  to  364  AC  up  to  264  DC 

Up  to  364  AC  up  to  264  l>G 

up  to  -Vlr  AC  up  t4»  214  DC 

up  to  1154  AC  up  to  1004  IN' 

up  to  1154  AC  up  to  lOihr  IN' 

up  to  1154  aC  up  to  I1M14  IN' 

up  t«>  1 IS4  AC  up  to  llH)4  1»C 


OUTPUT 
r  u  Amp 

C  1  Amp 

C  5  Amp 

r*  10  Amp 

C  IS  Amp 

C  30  Amp 

C  1  Amp 

C  5  Amp 

n  10  Amp 

f'  IS  Amp 

C  25  Amp 

('  6  Amp 

C  5  Amp 

C  3  Amp 


tLECTIONICS  — febfuorr,  19S0 


PHONE  DIGBY  9  0347 


SRICIS  SUlilCT  TO 
CMANGI  WITHOUT  NOTICI 
All  M.rcliandlM  GtMrantMd 
S.O  ■  New  Tarli  City.  MMmiini 
Ord«.  $S.M 
20%  D«^tlt  Radalrad 


RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STREET  .  NEW  YORK,  N.  Y. 


TRANSFORMERS — IYS4  60  eye 
HI-VOLTAGE  INSULATION 

RISOt  m  .921  arms  Ii2  M;  S  'Dt  i*  19  ma  S)  9S 
S.VMN  «3  4  ma.  •  It  «•  lA.  «•  3A  S  67 

Ml  It-rrw)  0  3U*>ma  .  7.65 

lAiMH  NT  4  ma;  r(VN  <T  41  156  ma.  •  3t  <4  »A  4  67 

l.MiOv  U4  7  ma  3  5t  •  I  T' A  4.47 

525  6  .539t  •  46  ma.  »25«  m  10  ma.  2(5t  «  SA . 

4  34  «•  1.4A.  4  3?  •  SA  4  St  N  lA  6  67 

566  0  5«><H  •  ITS  ma  4.69 

500-0  5if9v  25  ma.  SfS  0  S^St  #  5.5  ma.  4  39 
4  :A  3s5t  la  2A  4  45 

4.10  0  436  95A  na  6  3?  tt  ra  't  A  4A  4  67 

425  9  425f  bt  75  ma  5f  «4  VA  4  3t  «9  1  .*  A  3.66 

Bit  315  6100  9nx  J4  too  ma  2  .5f  W  2A.  5f  A 
A  2iK  It  .a  4A  .  ,  1.96 

3t  5’.iH  3»0  ma  2  5t  «t  2A .  5?  41  3A 

;tti  ;t  a  >  A  pn  1|0  33«  •  27 


340  9  140t  Ml  .501  ma  1-540*  af  S  ma  4  65 

too  0  39.1  •«  iiH)  ma.  St  41  2A.  12St  «•  2A . 

ll'^*  #  SA  .  3.37 

300  >•  fir*  <  45  ma.  St5«  69  ZA.  4  :it  49  3AH. 

6  3*  8  lA  .  )  47 

2".  >  255*  340  ma.  .ISS  0  315*  •  12  ma  .  4  66 

ilM  0  ISO*  <>3  54  ma  .67 

All  t  diN  M  72*  ma  5t  «•  2a  '*  49  4  ma  . .  146 

94*  r.A  tf.N  24*  tt  lOA  .  4  47 

;6«  4  1*.A  6  65  1.1  5*  <T  M  3  25  A  2  47 

;2  6*  iT  4  If'A  II*  «T  •  4  5A  _  t.M 

lit  i  T  <4  lOA .  2tYf  iT  <9  lOA  7  46 

3il0  (  T  8  :a  96  65  I«rt  «t  lA  67 

•.  vt  4  12A  4  5*  «»  3A  115t  49  .1  aaip*  .  3.45 

<•  >»  n  MA.  -  3*  8  aA  ■ 

4  <  T  *4  3  5A.  Ii3  59  #  2A  .  ..  2  67 

4  3t  >4  AA.  4  59  •  SA:  5*  '•  SA:  2  5*  49  I.7SA  .  4  45 

4  3?  4  lA;  2  5*  4  2A  32.23  6.3*  <4  lA . 77 

5*  m  20A;  lOKT  iM....  3.97  tf  •  16  ama..  I.H 

|5«  8  lA;  13r  •  iR...  UF  If*  #  ItA . UFl 


SEARCHLIGHT  SECTION 


MOOIL  AN/AfA  to 
PANORAMIC  ADAPTER 


MERCURY  CONTACT 
VACUUM  RELAYS  ■|| 

Wl  Tt»«  D-Ut47« 

OiAM  Mftlod.  MrevT- wiud  ea«t*r 
RurriMiMtod  by 

•DO— Id  DitAi  buuiinf  oo  doiaI  tub#  ^■■1 

bDM  8  P  D  T  ooDtDcu  t  aoiU.  To#  ad# 

U#0  obmA  U|»rBtia4  curroDt  retla 

amitmd  4  •  MA  did#  At  S  IMA.  Op- 
•taUda  Uf«  100#  bre.  At  #0  opvfAtloni 

PAT  RM.  UiA  for  •  Hicb  nw^  boyiA#  • 

tAbUlAUAA  *  aMtlAg  ADd  COlAiniUllA  BA-  WWi 
okiD—  •  tUlAy  ABpilftAn  •  TtbrAtor 

•uppiiAi  •  Sarvo  MacAaoImu.  me.  $4.7S 

•m#  for  4  pAfO  tatbalcAl  OaIa  0rA«i4  Nad 


i  5 

^  I  ptAUD  d  ABB* 

^  r«4  TOI  i  TB  ('A 


FULL  WAVi  tRIDOl  TYM 
SILINIUM  RICTIFIER 


frov^Dt  4  Typot  of  f rotODfotiDfi; 

(1)  PDDOPDfDIC  (2)  Aorol 
(3)  Otclliotf »h>c  (4)  OacMIomco^k 

lN«.gn«il  for  uJA  with  fArrlrlni  AqulpDiAnt  AN 
AKH  r.  AS  AKK  5.  AN  Aint  4.  8('K  SRT  or  An* 
7«><*tt«r  Aiiit  1  K  uT  iA&hr.  S  Iboc.  or  S»»r 
Hub  11  IdIaa  il»rlU4llng  t*  A  op*  tuh*  I  •BvrftAd 
fur  .>|rrA(iu«i  on  IIS  V  40  cyc  lA  Mwrc* 

lAtlAdM  #0  PAO*  T  M  $195  00 


AUTO  TRANSFORMER 

U  T:  4UU  ty  No  ll04}iH4 

KVA  »4'M  SlUl*  Volts  440  . 

.14*  13#  115  Np«  M  l#  *440acI  H 

FILAMENT  TRANS  W 

400  3400  <y.  ^  - W 

Input  4  TS  M  ts/l#5  115>113V  Output  6VMA 
5V3A.  1V3A.  5V3A.  5V4A.  SV4A.  4  3V5A.  4  3VAA 
13.M 


U.  S.  NAVY 

SOUND  POWCfllO  BATTLt 
PHONES 

Wast««  RD'trle  No  D1T33I2 
Trpo  <>  I'umbinAtloa  bPAd»ei 
And  i—t  ml>'r(‘pbooA  A«  tl)u*> 
trAiA>l.  Hr  And  daw  larludlnA  lu 
ft.  of  ntbbAr  oovrrrd  caHIp 

tit.io 

.AutomAtlo  Eire.  Co.  Na  (IIV'4 
\0  HUoilAf  to  Abc»A  but  lorlutt 
ing  TbruAt  BicrophooA  In  Addi 
tloo  to  obABt  BlCropbODA  BtATIiI 
OAw  witb  10  n.  rubbrr  CDvrrAil 
cAblA  . HIM 


THYRATRON  ROWER  TRANS. 

ItAI'liwm  I  xg>«74  4(>0  1400  ry  }'KI  IISV  1  I’M 
Sn  0  5#V  At  #5A.  4  tV  t  lA  Trst  KMMl7lt0 
12  71 

Rult«,  Input  Trtpper  liiv«rting 

WAAtUigbouM  PUl  KWP  rtwtArlwd  .  #4.## 

PULSE 

I  tAh  No  fIM  tl  21 

BLOCKING,  OSC. 

WA*aagb.*u««  *131  AU'I*  PaAi«rlR*<t 

14  fl 


400  CYCLE  INVERTERS 

Krndlt  P'.«>niMr  typ*  Illll-A.  Input;  14  toIU  li.C.  At 
III  AinpA  11.000  Rt’M  tKiiuut:  115  v«lU.  400  CT  .  1 
PfI  .  IMV  A.  W«lgbt :  to  4  IbA.  BrAfid  bnr  lin.SI 
RmuUi  Pi.BMT  tyv*  Illir  i-B.  Input  14  voitj  PC 
At  1  Amp  Output:  14  TulU.  40C  cy  .  4VA..  I  Pb 

VVfIgh*  2  1  IhA  . .  II^.N 

ii*t»*rAl  FJrr’rlc  Op*  IPlINJlA.  Input'  24  *oltA  D  C. 
Output:  115V  .  400  ey.  At  44.'^V  A  BrAod  a*w  II2.M 


HifK  VpltD««  Conucitory 
(Ml  till*# 

11  urn  .  lokv 

rv  IbA.  Ill  71 


SWEEP  GENERATOR 
CAPACITOR 

H.gb  ainmnI  bAll  b*Ar  ngi.  HpUt  aEa’c 
Dl»*r  piAi*d  c— lAl  typ*.  3  I 
uunfd  llrAnd  crw  II  1 


High  Volta#*  ■ 
TerminolStripy 

4  T*mi;tiAl  wltb  B 
liAk'-ltte  bA'Ttrr'^ 

.IOaa.  ■ 
1-  1  I'  I  I'  h!«h 
•wrrAlI  IniUlAtr  l  m 
rur  V)oo  *<-itA  ■ 
tir  <nit  4bor*rr  _ 


MICROWAVE  RECEIVERS 

r^pAA  APHl.  Al’f(4  APRf  A 
'44  to  4000  Mt  « 

Aiau  TuntiiA  I'n.t*  in  A(«*’k 
TNI  TM  TNI.  TN14.  TNlT,  TM» 
l*Ttr«i  OD  r«n-i«*T 


MP23  Mott  Bdao  IfBulDtor 


PARABOLOIDS 


ftbruory,  1950  —  ELECTRONICS 


mogncMum  dishes,  4 
inches  deep  Rein¬ 
forced  perimeter  Two 
sets  ot  mounting 
brochets  on  reor. 
Opening  ot  opei  tor 
wovc-guidc  dipole  os- 
vcmbly  1*2  * 


Brond  new,  per  pair,  $8.75 


BROADCAST  EQUIPMENT 


lar 


|I2iq-i 


ELECTRONICRAFT 

INC. 

S  WAVERLY  PLACE  TUCKAMOE  7.  N.  > 

PHONE:  TUCKAHOE  3-0044 


All  l•l•rch•ll4lt• 

t••4.  ll•lnt•4iat•  dallvcnr. 

•iiNac*  R'W' 

All  Prie*,  Subject  to 
CAonf*  Without  N«tic« 


All  pnci  indKOltd  or, 
FOE  Tackoko,.  N,w 
YoHl  $lll|MM*lltl  Vlll  b, 
mad,  .M  Roilwov  Ei 
,r«tt  ««!•*>  otbar  id 
■IriKtioM  luutd 


sumuM 

RiCVmRS 


UeCJRONIC  COMPOHiNlS 


OPM-GRiEH 

COMPAHY  * 


71  Warren  St. 

New  York  7,  N.  Y. 

Phonet Btekman  3-7385-6 


SEARCHLIGHT  SECTION 


SINGLE  PHASE  FULL  WAVE 
BRIDGE  RECTIFIERS 


RECTIFIER  CAPACITORS 

CF-M  MOOMFU  UVDC  II  W 

CK-li  nurtiMH)  IJVIK'  LM 

CF-1  lomiMKl)  IJVIK’  .M 

CF-1  JtmuMKP  I&VIN'  I.M 

CK-iO  iVUMKl)  liVUC  I.M 

0^.3  IIUU  .MK1>  ilVlH'  I.M 

l'F-4  iX.».SOUMKl)  ASVIH-  1.41 

Cl-i  151)0  MH)  JOVIK'  r4» 

C|.<l  4UII0MII>  JUVIK'  LM 

l'F-7  30110  .MU)  MVIX:  1.25 

100  .MFU  50V1K'  .M 

CF-ID  400  MKl)  .lOVlX'  I.M 

(.'(•l«  3000  .Mil)  jOVlX  *.M 

CF-31  1300  MU)  SIOVIM-  I.U 

CK-0  3I4IMH)  IJOVIK'  1.41 

CF-io  .^uiMrn  .>oovL)<’  I.M 

C’K-U  124  .MID  340VIK'  1.4* 

M.miituK  l»mp»  f«tr  ..apTOofr  IW  — <* 

RECTIFIER  TRANSFORMERS 

All  I'rtmaHn  III  VAC  5*  M  (>rlm 
T>pr#  4»lto  \mpm  >lip(.  Ml.  Frw 

.\H.,  1.’  1.  I-  7  11-  »>.»5 

I  .M  Jb  3  '■  *.»5 

I'M  .li)  j  lb  !*  *.»4 

IM-THV  111  3rt  ID  IJ  J.M 

I'M.lb  1.1  lb  l.'i  JO  11*5 

I  M  3b  JO  .10  JO  Ml  17  M 

Ml  IM  II  lb  M.'l‘  I*  1"  5.M 

.VU  r\F  Tyixa  >r«  ra|>|>Ml  to  Dolivbf  32. 
34.  30  \  ulU  X  K’  l>l»  ••  toppbil  to  dalivbr 
10.  17.  1*  VolU  _ 


THREE  PHASE  FULL  WAVE 
BRIDGE  RECTIFIERS 


<>«l|Nll  * 

•  26««\tKr 
Prir« 
$22.M 
B2.M 
:>€.M 
Nt.M 
i«5  eo 
120  M 


CENTER  TAPPED  RECTIFIERS 
SINGLE  PHASE  FULL  WAVE 

1«VAC' 

Type  # 

Cl-iu 
Cl-Jii 
Cl-30 
Ci  4ii 
Cl-50 


lnp«l 
•  I15V4<' 
Type  # 

ho  ouu 

76U 

h<^lX6 

b6-3\6 

h6-5 

H^\S 


('•rival 

2M  hi  \ 
DUO  MA 
760  MA 
16  AMP 
3.6  AMP 
6  AMP 
10  AMP 
IS  AMP 


•\lH 

Prlr« 

M.P6 

IP.P.* 

14.f6 

I7.f6 

son 


RECTIFIER  CHOKES 

Sa.  My.  4iiipii  II.C.  tte«.  Price 

Ui  6  36  U.26 

il2»  6  JO  6M 

iU  10  JO  f.M 

\  014  10  04  7.P* 

.016  16  30  la.M 

\  .007  20  02  ia.»6 

■  \  "  low  reeiCiAtioc  ctioktv  are  rpeeiAlly 
to  rircutU  rei^.tinut  •aoelleot  vottape 


RECTIFIER  MOUNTING  BRACKETS 

Kor  Typra  HI  throuirh  H*! 

and  Type  (*1  $  .36  per  aet 

For  Type#  HlS  .#•  tier  act 

Kor  Types  .IH  I.P6  per  set 


iOlSON  THIRMO  TIMi  OILAY  RILAY 
Heater  vultare  IIS  V  N«>rm  open  MP9T 


DIEHL  BLOWER 

XIrocco  I  TP*. 

I>lar»  100  C  r  M 
b  115  VAC  40  epa 

.4  Mulaturaand  fancua 
^  raalatant.  Fl*n«a 
1  —  (llamatar  I"*  <»Tar- 
all  alia  7S‘  i  01*' 
Kamova  <1  from 
.  a<iulpmant.  Taalad 
and  ffuarantaad 

SV.4S 


OIL  CONDENSERS 


5  Mf.l  400VIM’ 

IX  I  Mfd  ROoVIi 
«  MM  <0»V1^ 

R  MM  «€o\  M' 
16-  16  Mrd  k-  *" 
Type  JRKJkl  w 


ihnne  type ,  .  . 
thiuti 
Iff  4'!amp 
Um‘  w  Hrkta 

Vultaae  Itoulilt 


DIEHL  MOTOR 

:  Fan  duty,  bruableaa  In 
iluction  type  <no  TV 
interfamee  Pnr  IIS  YAt' 
Bit  eyries  44  eatu.  IBBO 
('  HPM  Khan  illaa  Ka* 

Iona  Nolaelena  ba'.l-bear'.nsa~-heav7  east 
conatrurtlon  Brand  new  .  $4.5# 


KLIXON  40  SECOND 
DELAY  SWITCH 


RECTIFIER  KIT  ::t612-10 

(I  and  It  VIM'  at  10  .Ampa 

Th  a  ijn  t  will  deliver  unlllterad  direct 
current  for  opetat'.on  of  motora.  dyna 
motors,  solenoids,  electroplattr.g.  battary 
rharcing  and  siniilsr  e<iuipmanL 
The  two  output  voltagea  may  be  used 
almuItanetiLialy.  and  varied  above  and 
beKiw  their  nominal  rangea. 

•  •tnpleie  with  siheniati'-  diagrama  and 
■tnUuo'  Lone.  ahpg.  wt  .  13  Iba  3  95 

Filter  Kit»  For  ^612-10 

!  Herti.m  chf'ke  Input.  1B%  ripple  $161 
Section  choke  input  3%  ripple  If  tR 


Brand  new— 34  Vlx*  or 
At*,  reveralbla  «in  both 
1  SO  H  P  4R00  HPM  con 
tinuoua  duty  l«ength  of 
taada  IB*.  Ittmenalona 


O-C  PANEL  METERS 


G-R  VARIAC 

lOO'K  3  KVA  Input  110 
•  0  ('PS  .  Output  0-330  •• 
Hrard  new  limited  >)v 
Wt  IbA  , 


Miniffiwm  order  $1  00  No  C.O  D  Add 
10^  for  fropoid  forcol  Fo«t  ond  Hond- 
Itnf  Tormt  Not  YO  d«y«  in  tbo  proaofico 
of  o^roved  crodlf 

AM  pricct  tubKCt  to  cbon^  eitboot  aotict. 
Prices  ond  {Mrvery  f  0  B  owr  NYC  Wore* 
Aowso  All  Morchondiie  lubfocf  to  prtOf  mNo. 


ATTINTION”* 

Rulletin  3?713.  listing  vortoos  •ovornmont 
and  commorctol  turplos  items,  is  now 
•vailobic  upon  request 


ELECTKDNICS  — Pebfuory,  1950 


VACUUM  CAPACITORS 

Standard  Hranda 

IJMri.M  jnKv  $4.S5 

41  Mti.M  JO  K  4.95 

rtl  Mn.M  3JKv  6.95 

DC  POWER 
SUPPLY 

Tdmitad  quantity 
—  ilov't  9uri>lus 

Full  wave  bridge 

SEARCHLIGHT  SECTION 


V 

1 


t 


ARROW  SALES,  lac.  I 


cs 

I717-I4  S.  Micliifoii  Avt.,  Cliicofo  lA,  IH. 

MIOMli  NArH»*««  7-9274 


BC-605  INTERPHONE 
AMPLIFIER 

RAAiljr  conT«rt*4  to  aa  idoal  lator  < 


hom«  —  or  faru 
Onaiaat  N«v 
Lik«  Now 


<Wttb  aehomattc) 


COMMAND  (SCR  274  N) 
EQUIPMENT 


MISCELLANEOUS  SPECIALS 


1I>0  AFN4  Hr-nw  P  irailoai 

1 1  >E7  K  Tvi? 

U>3  AfH  ftpVr  A»tnblR 

R7''AI>‘2  lto^vor-lfMtl«aAur 
H71I  Kreaii'rT»ltKltfiator 

tK:i3>t7A 

AHIt  7  laOirai'tr  %r«>po 
4HB  iun  %»  whM)  KC 

rrai»^«rr  100— to  IflOMC 
BC13Ua  Hrrolttw  /iji>  U»  40U  KC 
SMM<'  -  - -  - 


BC-604  TRANSMITTER 
FM  20-28  MC 


11  and  IS  motors.  Can  bo  npori 
niot»r» — in  <  hannot  push  btitlon  cr 
alt  tuboa  and  mrtor  but  loaa  dram 
motor 
Ktcoiif  nt 


. —  V  Roroivor 

KA  to  DA  Horotv«w 
ra&  Al'TS  1  ratwmttirr 
raw  Api^  7  ranafnlttor 
Tin  Al*Ti  iratiantiif*^ 

H<  457Tranamiuor  aa  it  fair  eiin> 
dlU»a--aa  t)io>  ropio  wnito  witb 

-  WKDO  lo«  tutioM  aod  \taJ 

HI '  4^  1  rai<ammor  aa  la  fair  eon* 
ditl«»Q--aa  ihoy  fm*.  ao(i*c  wltb 

—  aofoo  loaa  tuboa  aitd  .\tai 

RJID  Kocioti  or  (  liaaaM  loaa  tuNw  atu] 
al<lo  onvora 

RT7  AFN  Tranocrivor 
APS)  Cocnploto 
H1>71  a  P<«  bPitobtxiard 

(.!•>  PVid  Pboii«« 

Hi'a47  Itiiorpbotto  Arnt4tflor 
l-7u  Tunlttft  Motor 
AM  01  Imlloaior  4Rit>il0or 
H4'R  03&  Mine  |ioirrt>»r 
PP.  227  powor  Hupply 

HC  401  Vor.)of  Hoof  CotiDtOT 

HC  442  l-oaa  Cnudonaor 

fi(  AntoDua  1 1  for  BC  376 

A  27  Pbantotu  Antonna 

aPh  13  t  IIP  AQtouiia  Pair  . 

Manual  for  IN  3U  *  342  J 

Manual  for  »4.'K  201#  («  . 

P'lji  niiof 

H('  93V  l>»a<1itic  UiUt  fur  H<  010  . . 
1-V7  Hlaa  Motor 

HM  2V  Hom>»to  Tolopbouo  mntrttl 
HC  0(72  I  ontrui  H>  i 


•ndltlon 


TUBES 


Notiofially  Advertised  Bronds — 

AM  Brand  New 

*  Net  Pfit-o  lypo  Nat  Prlco  l>po  Nat  Prlca 
$•.40  4Li€i ....  M  44  34  44  t#  24 

44  al.7C  44  44  34 

24S  44  aR7  34  44  »4 

1 44  asps<;r  34  4a  24 

i.4»  asaOT  44  47  24 

S4  asp7  44  74  24 

1.S32A  244  aSJ7  44  77  34 

44  4T7G  44  ill  4 141  34 

.44  41  7<;  .34  iMR 

;p  .44  a/7C;  .44  \I144  124 

44  4/3'M;  .14  314A  34 

44  7<:4  I291\  24  37IB  34 

44  7t5  1241  .44  70.3  4  I  44 

1*  34  !•>  \  I24A  .14  7944  4* 

44  1244  34  7I44Y  4  44 

;r  44  liAMH'  34  724B  4  44 

l.l  44  1247  .34  ASIA  *4 

:;t  44  i24M;r  34  S3a  44 

44  I2<  AY  34  A37  I  44 

.34  l2P4<.r  .14  A4I  34 

34  I  ilia  34  Aa4  34 

44  I2JH;T  24  A72A  I  24 

k4  14  liJ7€iT  .14  444  14 

I,  44  I2KA4;T  .34  444  34 

A74  .24  l2U7tir  34  447  34 

1241.  .34  l2At»  34  1424  14 

1244  .34  I2SPM;T  .34  1424  .24 

7  4A  I24P7  34  1424  ,24 

10  .4A  I2MI7  24  14.39  44 

I  I  44  I2NH7  .24  14.34  2  44 

4  2  44  12SK7<;T  24  I4.3A  44 

I  2  44  12/3  24  1442  44 

1  14.44  I4R  14  2949  A4 

»|  4A  19  44  2941  44 

I  7.44  2222  3  44  7143  14 

.44  2»I»7  34  4aa2  34 

1  44  leNPi.t  4a#i  44 

44  v\t47>.  .44  4944  24 

.44  39  .  .24  (a4A2l  24 

.24  32L7GT  44  AmMrlta 

I,  44  33  24  I9TI  24 

t;r  34  24  24  Jan(.RP72l44 

24  3S  41  24  \4»  23IA  A4 

A4  34  24  K».l  34  94 

l.l  .34  27  .24  \  K  1.49  .24 

>«.  44  .39  24  VH  194  94 

WRITE  FOR  QUANTITY  PRICES 


BC  0.19  Roivtvor  with  R.S  42  Koctinof 
HI  A  113  Iraiiacotvor 
l  AiJJi  I rauamlttor  and  MiMOli  Powor 
Pa*  9 

BCIi  .'bV  Compaaa  UwtaitaUoA 
K6  AH.V?  t  Mtnpaao  inatallaUob 
M  N20  Compaao  Imiallattcio 
1  I  H  iMtallatioii  HnV  I1C7M) 

M  H.'»^3  t  •Kttp*>QOttt4 

AN  aPH4  Roco'tor  and  tuniuf  unita 


infortnatlor 
and  pfiroa 
(Ki  rwtuoat 


BEAM  INDICATORS 


SURPRISE  PACKAGE  20  lb* 

As*  t  ro.lio  part*  A  $25  00 
vulue  tor  onl> 


HERMETICALLY  SEALED 
CHOKES 


RECEIVER 


Eatily  Converted  (or  U*o  in 
Ciliicn*  Bond 


CONDENSERS 


PP  12A/APS  3  RECTIFIER 
POWER  SUPPLY 

VAt  tn  }400  ri»4  Input  I  •.  .1  In  a 


DYNAMOTORS 


NEW  CATALOG 


OUTPUT  TRANSFORMER 

ni-Flt  uaod  In  Scott  Manufacturod  Navy 
I  r»  aor  Fully  pottod  Prl.  6000  ohma:  out 
Bv  '  ndary  100  ohma  C.T  ~>Invorao  faodb 
ndary  CT-<0  ohma  ei 


MIKES— HEADSETS 

.  114  t  :  Mi  Imp 

Now 

$2 .96 

‘  114  13  itrtp 

Now 

2.96 

•  )|4  1..  II.  iil.f 

Saw 

1  aad 

.79 

T  I'D  t‘»r)  .  t.  Mikr 

Sow 

t.76 

.  T  73  Mi  In  !  •  arb.m  M;U. 

Saw 

I  19 

T  3"  Ihr.  M'.kf' 

Now 

.99 

'  T  3  (  r  S«s  V  1  Ml-  M  K.‘ 

Now 

.99 

«  I»  it’  l'%*rn»n)n  *  »»i«)  f'»r 

Mr  a. to*  « 

Saw 

.69 

H4  '  -  ban.l  V.ka  art.-. 

2.76 

L 
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ftbruarr,  (950  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


t.  C.  *04  9.  M.  TIIANSMITTIII 

I  vt  m^rrvw  b4ftii  I'M  JM  w»tt  powvr 

'  oufput  KwvllMit  ^oaMbiUtv  tot  lam  9t 
I  mvivr  M4«i»r  rr«4  M  tT.9  MC 

W.rtklfif  9*miU  W 

(uh»»  but  laM  prrVM  Uiti  «tU 

I  L>  III.M  (  ulib  i  n*!»U  t3>  M 

^NIW  SWITCH  INTIRLOCKS 

r  BtM  bi^ 


SRIRRY  A-S  AMPLIfllR  RACK 

.  O'ft.n--  U<nW\  VoltJMl«r  ^  U 

•nl  Hr-  m  \J  «:<?  Irvuufory  M»ter  3M  4 
rtr.M  24  MH'  rrl»ri.  tfUb^OfTt.  Ufl 

4»M<br*  Gtntrsturv.  T^vt  ’-O  MK  1  MM  }  U5 
\  10  4<  .  I»RIC(  U7  M 

*1  «0tU.  e(«ipl#r«  vttb  t^ftr 
Uo.u  PRICC  tiS  W 

Cl«rtrk  C« .  115  VIm*.  5«0  H1*M  )2A 
Pr«r«  S4  M 

tmonort  C»«rtrK  M«4«r.  St*l«  Uli>3lt.  24  Val’« 
14<>  rt  i1  Ampi*.  lou  RI'M  . .  ^n««  U  *5 

W»«f«r«  fl•rtn<  KHM34.  Si)  VAi  S«K)  i 

2  pb  »<»•••  HPM  .  ^k«  M  M 

Ofttr  ftbuat  M*t«r  Trv*  K  T  5.  17^  V  >lt«  1m 

I  n  HI*  SA*<<*  KI'M  Rne«  t7.l« 

0*tM^  b*rm  M«4«r.  T>pr  i'  2HI'-1A.  27  5  \al*o 

IM'.  I  Ii~  111*  TtfHb  HPM  PrlM  i2-M 

U"<*«naJ  tl««tr*c  Sbunt  W«t«r.  K!45A<t.  1^>S.  t'> 

Vu;t«.  «  Amp*  .V«w  Ki*M  PrlM  92  9$ 

CliAc*  AC  G*<i*rtt9r.  Tipr  f  If  2  pUw»  I  % 

(i^r  I  <10  Rt'AI  Prlc«  U  M 

•  V*4I  Otm%»  W«<  C«ll  Battery.  4^  amp  hour*  (';;r 
pir’»  «i'b  alvctro'iii#  and  Mar  t>r 

a*  '  tir  2  «<>it  hait*nr%  Prica  $•  M 

4  Valt  SaafTbltfbt  Battary.  hu  Aiipa'a  h'»i  « 

Prtca  tlO  45 

•  4  t«4*’an*«  ktklpp^i  (lr% 

2  Valt  WiMard  Battary.  rrptacwmrut  for  G  I  pi>rtat<i< 
a  !.  ;i.  -Vi  UH'  •  Prka  5l  M 

F artf  In^tramanl  Syaebra  Gaaaraiar.  Til  \1K  il  \l  ••) 
^  n  ‘  •  ■  \  •  !’■  Priea  |I4  50 

Araia  Carp  Syac'ira  Diffaraatlal  Ganaratar.  T^i^r 
*lMi  \1K4  M  -1  1  yo  Volta  M  i'<u  ^  pTKa  57  45 


l  i'ry  Tipa  Ha57,  ftiaptr  Ka)  iH'r'  lntart<«  o  g  a# 
<kMtra.  «a>ilta.  raakaor  ar  raaiati>r  aii>  loautao.  uU  ctrrui' 
hrrafc^.  ne  ti.M 

Ion  Tvpa  Hhm.  Miugta  K»y  iiprf  .mwx  MH  w  V  al# 

fv)  Lurk  tOA  tuiatMar  Un  a  $2  4f 

I  ory  TypaBlSM.  Hupar«iM>r|  oprr  2  kn  t>pa  i2  tS 

A  transtats 


I  on.pir’a  w  limit  awitch.  ra 
Art*  oamr  a*  alaxt.  ft  SI 
DICTOGRAPH  inter¬ 
communication  SETS 


"  Ampt  KM  HiH'onttrrt.of 
fram  a«allah'<a  tor  2)''  V 
»prr  ItranlNr*  $1 


retard  choke  coils 

Amrrfran.  l>ur  Trpr  Una  fol*ag«  1*. 
rtppla  fra-i  120  iiiinUM.  **2'  4  1h  i 
P*“H  ^  4»  ■  r»pl».r  *.2.4  IH  <4  211 

in%  np|»la  ir»ir'»2r  •  ia»m  10*  abii 

raaa.  4tfT  tamp.  ri«a  534  i 

milliammeters 

l.vt  0  i.'.o  5lA  IK*  At'i^iracy 
«f  1  H.a;a  l<«rA  4S’.  H 
tS  IlM  I  I 


oaven  sound  attenuators 

.»  4  N>  '  ■■V.  .a-1.lar.  ilttfAt. 

•t  iV  (ibit.o  2I<H  at'anuatitui.  10 

l-a* on  li>an>l  U.M 

Stondord  Brond  RHEOSTATS 

H  ill*  %hnrk  rh  on.-a*-  four  IS" 


AMPLIDYNE  MG  SET 
Motor  110/220,  60  C.  A.  C 


SriRRV  A-S  VtRTICAL  CVRO  UNIT 

rr.44>i41  Its  V  4'Ht  CV  ^  ptx 


Now  Submarine  Sifnul 
QRC-1  Underwater  Sound  Eduipment 

KTypa  CBM  5MBI  UOicatar  Unit 
Kanpaa  0  K  -  t<U  ami  «>  « 

Vtatial  A  Aud'o  Indlratiou  M\nrnr 
oua  RM»tr>r  <ln\an.  input  1  #0 

BATTERY  CHARGER 


PRICE,  EACH 


TRANSTAT  VOLTAGE 
REGULATOR 

4  .r>-rati  ttpa  IlH  Input  IIS  V 
O'.  KVA  S4  max  arr.pa 
l^.-puT  '.*t  li:.V  SSt4Sx.>>a  tl.95 

I'A  1  o-'i  «in<l:n<  11*  1  I'ommutatur 

Oj  V  .*  *  Max  Anip4  19  4$ 

DECK  ENTRANCE  INSULATORS 
Bowl  ond  Flange  Type) 

B  5I*<:  t>r  ttbix  Itra44  <  •  hr-ary  pair 
’  ^ta.  fiaripa  luS*  1^  Goei  »at  IB 

1^^  ruMtar  aa^kt-ta  T -p  VU  74r*  ft  b'aM 
(urrl  tl.ru  rot  loU*  I.  Infut  <llft. 
tiat«n«  top  brll  ana  flany**  53-50 

DYNAMOTOR  GENERATOR 


G.  I  AmpliAyna.  M  -t  ’  AM21JJ7.  tnpur  27  5'olu 
IM  1>  .4i'.»>-  44>I«|  Hl'M.  output  40  Vnlt*.  2  ' 

Au.;-  I'xiMA  -  Prica  512  M 

C  I  Amaltkyna.  kloJ  ’.4M4.M>H2u.  .iiput  115  Von*. 


Ariip-  -  >  MX"  430  KI'M  <'<iaui«iioua  duty 

Prira  551.50 

PULSE  AND  SPECIAL  TRANSFORMERS 

byiaiwa.  r  K4  .jI  4»u  •  r  54.95 

Fatt.  15  F  '  -l  52-7UU  '0l*2T  •21743)  tl  00 

Paythaaa.  l'27341A.  b;>a:kiiia  (.'otnltator.  ..  winding- 
2  micro  Aa<-»n«U.  prak  pul»a  ---'Kl  4‘ai  llrpatiti  ^o 
ta  r  up  •  4*UU  i  j  5i  00 

BAVTHCON.  IMtT.  I  XSllOA.  I'rl  lOouO  nUii* 

iM.,.)  !*-r  X\V  .  -.hm^  51  00 

RAVTHEOS.  ^H1FI^  I  X.irSSA.  l*rt  *1  in 
1«MH)  turn*  8  ^  a«M)  U  ftiM  turbj  Htn  £  a 

84  laiMl  tii'iu  5>  CM 

RAYTHEON  Al  Tt>.  1X7549  IN.  3«V.  M  -v 

4'*  '  H  N.  «  .  tl  00 

RAYTHEON.  I.NTKUHTAGK.  rX7''«Tt:.  I*.  8.  a 

82  r>  mtt  -nuu  imiHl  Ha<  47.546  utiRia.  5)  00 

RAYTHEON.  rilAMl.NO.  I  Xs:24.  IM  irV  A«  t. 
-t  -NN  |•V0  5MA  5). 00 

RAYTHEON.  INT5:H!4TA<i5;.  1X1442.  I*r.  Mtn  .• 
4<>V  Ha.’  ;..a  4»V  ..  ..  5100 

RAYTHEON.  A4  Kt  .  1  X7i>.  li.*V  Al  :•«*- 

4V»-V  tW'  A  4  HI  «  y  .  5l  00 

RAYTHEON  FIIJkMKNT.  I  XH^'  A.  I*ri  115  \  Ai 

. . .  V  ut  'A.  I3.S«»  HVT  51  00 

RAYTHEON  ttlTl'tT  1  X:4Hy.4.  I’rt  Ja  MUmi 


rint# 

of  unknrrwn  lra<) 

pla'p  dr^i'^d 
fraq.  t’ouauif  »tani« 
ov'llla'  -t 
ebiiaa  uutputi  aia  mitHd 
ta  pr<MltKw  an  ampl>f''-4 
haat  nuta  tba  rrN<j  ta 
mn  (A  son.  5000.  M.cmmi  cTda  matar  Ma«al 
iMnat  w  h>u8ad  rmar  O'  II  t  13*  W  i  IP*  L 
tnp  •  4*  Hi  araiitty  and  rrauuanrY  tuatar  529  54 

»  DIEHL  MOTORS 

Naraially  IIOV.  «4  ay.  5  Pk.  aalt. 
Will  oparata  -aUaFartortly  qq  llOV  4«< 
■y  I  l*h  by  addltlou  at  rapa'X'W 
a.  ^>>^  frf  rtta  n*i -a  phaaaa  1  40 

HI*.  r.a.t  .1,,.,.  .34  .  •  fil.  iv  t  S* 
It  -bar  M.xor  d*t:*>^:..:<.aa  4*H  i 

"H  *  "n  Hg*  54  50 

AMERTRAN  HEAVY 
DUTY  TRANSFORMERS 

Pri  II5'2)0  VAC  M  ry  H,.,  4‘  - 

334-*.  KVA  t  a>  HMh  12  KV  H  «• 
1508  U'  X  t  r  Utamt  \rw 

VIIRATOR  POWIR  sumr  (Pt  304A) 

■HHMA  I'aad  wltb  Talapt'un*  lUpaelar  ER 
OOA  lBp«ii  1 2  VlN  ihitBUt  t 
wlndinca  <4  4  3  5'lM’  99  *0  MA 
X  S  <*>  VfH'  to  .5  MA.  2  «  15 
I  VIM-  A  •  MA  U«da4  wph 
oerta.  Maw . 5l  96 


V*  RAYTHEON.  rLVTK  A  5ILAMK.NT,  t  Xi  4"  I'r 

I-  r-b).-^.  Itfrr-MM  Of  n.«  ,,-.V  ,  ,  lumy  tM*.  5oi  »J  «;■  V  .« 

'  a  dapth  '>r  app"-t  6  ft  y^nd  ii  m 

-ir  -•  -'•-nrt  ua  tba  b>At>ai  at  lakaa.  le- 

:  ‘v'.7n‘.f:^7',D‘’Tu“i;fi'''V7"'N":  W€»riii9liout«  Typ«  FL  Blower 

^  ~n  mp.ata  «itA  ilut  Ua>k.  166.00.  I'aail  li:  \  4  t  >.  kluv  Ul’M.  2*  Hirrm-cu  ImpaKar  )7 

tiut  l.ka  new  .  646.00  C  K  M  . .  .  ■ .  Prica  1x50 

ALL  PRICES  F.O.B.  BOSTON.  ORDERS  ACCEPTED  FROM  RATIO  CONCERNS  ON  OPEN  ACCOUNTS  NIT  IB  DAYS.  MINIMUM  ORDER  $I.B0 


399  40S  ATLANTIC  AVENUE 


BOSTON  10,  MASSACHUSETTS 


ELECTRONICS  — febroory,  1950 


SEARCHLIGHT  SECTION 


Columbia  Electronics,  Ltd 


TCR 

TRANSMITTER 


w  /  romoto  coo 
trol.  l-ehaonol. 
pro-aot  troquon 
ciM  io  Z  to  Me. 
lU  Watts  output 
with  A2  or  A3 
•missioo.  Input: 
103  to  \Zy  or  210 
to  ZSO  volu  at  00- 
cyclo  (30-00  cy) 


BROADCAST  EQUIPMENT:  write 
in  lor  information  regarding 
broadcast  consoles,  control  and 
amplifiers. 


RAYTHEON 

RECTICHARGER 

W-315S 


■  Supply  eurront  at  a  coo 
•tom  voliaqo  and  sup 
I  pUos  eurront  to  o  sioraqo 
Mttory.  prooidioq  on 
automatic  AC-DC  powor 
u  systom;  No  movmq  parts; 
No  odlustmoats;  Lit#  ol  iho  botiory  mcroosos 
os  mwch  as  Dimtnotos  voltaqo  ooria 

tons.  II  12  colls.  22  24  solts  ot  9  amp 
output;  Input  OS  1 10  volts  00  cy 


SCR  528  FM  RECEIVER  &  TRANS¬ 
MITTER:  complete  with  80  xtals 
for  operation  in  the  20  to  27.9  Me. 
Po  vered  by  12  or  24  VDC — a  light 
portable  set  for  mobile  or  fixed 
operation. 


AN  APN2  TRANSMITTER  &  RE¬ 
CEIVER;  designed  to  track  down 
a  radio  signal  in  the  ISO  to  2S0 
Me.  range.  Con  be  used  for  VHP 
navigation.  Used  condition. 


1100  A 

FOUR  TR^NSMITTERS  IN  ONE 

Can  bs  prnssnt  on  4  bands.  Hos  BFO  or 
on  sach  tro.n  1.3  to  10  mcs. 
all  botwssn  1.5  and  3  mcs. 
rnqulator.  but  sr  or  dojblsr  is 
3  lOT  s  in  parollsl. 

,  ’  ’  »  t  s  wa‘U  on  CAT.  - 

radar  xmitters  or  as  a  load  tor  push  puii  paraiui.  Riq 

on  front  -  _ 

Xiniiittr.  mittors.  sslsctinq  phons.  CW.  turnii 

on.  plats  eurront.  or  turn:nq  svsr^ 
r ,  Also  hos  rsmots  control  un.t  for 

rsroois  opsration.  Ussd.  but  in 

r  ,  ,,,  .  ..c.lUnI  coodllon  W.i 


_ _ -ital 

Oscillators  ar# 
ftU  osc.  VR  130 

_  _  914  into 

123  watts  on  phons  and 
rodulalor  has  4  9L9's  in 

_  has  tslsphons  diol 

isisct  nq  any  ons  ot  4  trans 


MARK  I:  machine  gun  bore  sight¬ 
ing  kit  complete  optice  for  align¬ 
ing  various  caliber  of  machine 


SCR-584  RADAR:  complete  with 
29  components  except  tubes,  an¬ 
tenna  and  trailer.  New,  and  used 
but  good  condition. 


.o  IS  Me  PCS  AM  TRANSMITTER  6  RE- 
ih.*  1*  hot  CEIVER:  ready  for  installation  on 
”*’"'•0  ct*  VDC.  Covers  a  range  of  1.5  to 
eu  buiii  IB  12  Mcs..  continuous  tuning  in  4 

powsr  sup 

ply  Nsw  bands.  25  watts  plus  on  A1  emis- 
*125**^  sion.  Both  xmitter  &  receiver  xtal 
controlled  or  MO  operation.  Com- 
—  plete  with  cables,  control  box,  an- 
RENGTH  loading  coil,  crystal  hold- 

dar  jam-  Re  conditioned  guar- 

and.  In-  operating.  Ideal  for 

ronfrol  Marine  etc. 


SO-7-N  RADAR:  complete  search 
radar  set  with  or  without  four 
wheel  trailer.  These  units  are 
complete  with  motor  generator 
power  unit  and  in  excellent  condi¬ 
tion. 


W.  E.  SPEAKER:  6-30  watt  driver 
units  with  horns.  Designed  to  be 
heard  above  the  din  of  16"  guns. 
Ideal  units  for  grandstands,  etc. 
New  .  $69.50 


TS  182  UP  CEASE  FIRING  UNIT: 
portable  watt  meter  for  testing  out¬ 
put  of  radar  xmitters.  Includes  2" 
scope  as  indicator,  for  power 
measurement  up  to  1000  pulse 
watts. 


MODEL 

ET-8023-D1 

TRANSMITTER 


Hiqh  Ir.qu.ncy  ^  f- 

radio  t.l.qraph  HW 
transmtttsr.  Con-  HH— 
tmuous  (rnqusncy  HH 
ronqs  to  24 

Mcs..  with  A1  or 
A2  smission.  Xmil- 
tsr  con  bo  con- 
vortod  to  A3  by 

ol  oudio  amplitior.  Ilf** 

223  watts  output.  BBL  * 

Input  powor  IIS-  w 

VDC.  Has  cootor 
soctioo  for  Rocoivor  housmq.  Xt 
control,  with  or  without  Rocoivor. 


VARIAC  TRANSTAT  AMERTRAN 

Input  0  113  V.  30  90  cyclo;  output  113  V  100 
amps  11.3  Kva.  Excollont  condition.  $7eoo 


RA-3a 

RECTIFIER 


IIS  V.  *0  cy 
elos.  sinqlo 
phaso  input, 
output  0  13 
000  VDC  at 
300  ma 


324  S  SAN  PCORO  ST 
LOS  ANGtLES  13.  CALIF 
Cabfo  Addroft  COLELECT 
23\  deposit  with  order.  Bnlonco  COO. 
All  ttsoi*  RuSfOrt  to  orisr  tsls. 


Noar  Now 


februory,  J950  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


<3 


/ 


TWIN  COAKIAL  CAKi' 

T*(»  cia  klrviMartl  fwn^wrt- 
«IA»I  iwk#! 


Ortl» 


^  1000  CYCLE 
AUDIO  EILTilS 

4av|r  Pt>«30lU-i|  low 
t«4lo  RMors  lh«t  or*  U»« 
rctrwal  mf*4  ph«atr«l  a^ii 
r«iiwo>»>rti  •«*•*«>  Allora  a 
•J5  iro  wiMtIowl*  for  muf 
Kurv<u«  IU4»M  IUr>c»  rih*r< 
«>•  •<#•*•«  TWMW  ••  aola 
(a-Rvov  aorElvn  ui  RY4N  « 
>•  RroviMtnlir 

aiofMli 

of  inta rf»rtw  •limMwtH'X 

Wim  Riacrom  M  •• 


■•■dtwitchiaq 
Tiiaiay  Tarrat 


w 


>-i' 


A.  N.  ELECTRICAL  CONNECTORS 

A  N  (iMt'kai  oKMCton  a  *««  •««  ■<>*  ••  cmmci 

•f  d»KO<*K«ct  M  moAf  •lactfica)  circuits  T^is  eitariika  it 
•«  'totsoM  ixtarsit  t*  ALL  moMtoctwcart  at  aloctrical  a4«ia- 
ftiairt  iiMtaiirck  at  aa  ko^a  a  koaa  wppit  at  tkais  caaoactart 
and  con  diipoca  ot  ikorn  ot  tart  rootonobla  pricns  on  a  Hid- 
ina  tcota  4^  mora  yon  nood.  tka  >a«ar  tka  prica  Plogs  and 
rocaptocias  twppiiod  wilk  oitkar  roola  or  towala  contacts  All 
bail!  to  rlpid  Anoy  •  Noty  spin. 


/  ANTINMA 
«IT 

tnr  Otb«M«  Ittfi  an.>« 
■MUnr  aoo  ri  mt, 
mnnn  vim  s  n«l 

^  Ineib*.  t  IkrRrMon 


rntuY  I 


diitribtftoEt,  PricM  ot*et«d  on  bo»T$  #f  qwowtltyi 


PM.  SfEAKERS 


0«tM»  ata  (<uar»ntaa«i  tir  Mbtxtaa  r»  I 

rtt*t>l«4  tf  raturtt»4.  Rraoowl.  In  R  * 

.MV*.  tItM  I 

ISOLATION  TRANSFORMERS  | 


3.FOR-1  SALE 
ALL  3  ITEMS  ONLY  $7.00^ 

kiWMlMii*  •••■  MM  IftaRaT  c«o 

•  in*  iwt.  puwaaful  aiactrir  Hta»u»r«  •n.i 
*V  n**(rrt^l  «a*f  traits*  Ra  faat*  in  alt 
jarsifba  ta  ai«#  from  to  4  ittrho*  tn 


tIONIL  eOlP  IHTII- 
COHHECTOE  RELIT  ROE  1MR 


contaai  (J 

rs:;!.",:;  r 


IT  1$7* 
WITH  TUtIt. 
DIAfrCAM  AND 
PAITS  LIST 
ttd.tf 


-/  LINE  ^ 
/  RILTERS 

f  rm  Mnanui'-n 

•nO  aMrinArn*  Horn 
rcwit^na  4  mAr  oil 
RllaR  rwsiRawaiira  V> 


SELENIUM  RECTIFIERS 

Ail  ora  taiaq  •«  iro  VAC  f>» 

no<  aiaart  to  yrtafea  Tf~*‘Tr 

..  10  Irota  %o  lA*4a 

»I5  St  ••  ••  •>»  OO 

lOO  MA  ?•  V  ••  at  to 

MM 


I  »»*a<h*i»ian*  |fbrli» 
irallArarmj  ri  mas  *raii  *  "  t.wso*  iA%  r^tM 

-M»«  mt  1%  prtra  •!  Ot  J 


STROMIERa  CARLSON 


AUDIO  AMfLIFIER  • 

PuaA  Pull  auc*  trtoOo  MpliArra  Naainv  | 


AC-DC  SvmHmF  RoUU  KH 


SAFETY 

SWITCHES 


BUFFALO  RADIO  SUPPLY, 


BUFFALO 


SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 


T>  11.  !•••  to  I 

TS  M.  raiu*  soot  to  4000  i 


ItM  M 
list  SO 


M  «C  I  E  tTNIf*  AND  lit  VOLT  tOco*  rOWCR 
tUPPLV.  t^iiotiUA  10  OM.  •■vmytmUt,  mv  «po/^i 
g«  ArH  A  tircMiOTi . t4l  M 


0«U-2  t  OAMO  CCHO  OOX . 

rOH  IKV  TMIKMIftTOfl  BRIOOC 


RADIO  RCCCIVER  BC  MOB.  IS  ISO  kr 
HEAUIREMCRTB  7tE.  SO-TS  me.  colltn 


iit'MiuiAiioik  torloUt.  ftwd  wurkins  order  tl7i<S0 

FfRRIB  MODEL  lOB  SIGNAL  GENERATOR.  S.'. 
O  to  SS  me.  rolibroud  output.  cc-<Mt  «<  rbng 
order . .  tiSS.OO 


i>U.  ('"kI  •orktoA  order. 


LB  )  LIMIT  BRIDGE.  Ipduairoi  Prcdurti  S60  M 


rrs-siPB  TS  s  band  to  db  pai> 

X  BAND  PICK  UP  HORN 


120  OS 
tIBSO 


X  RAND  VSWR  TEST  BET  Tt  It/AP 

•ILh  llneer  empitSor.  dirert  nmdtns  VRM'K  metav 
Alotted  «a«MUld«  with  goer  arliact  treteHog 
pnNw  metiTiMl  t*ra.nettan  and  T%rloue  edApker^ 
•lih  >«rTrtne  'W.  NKTk  T’NITN  1  ANI»  II  or* 
A'aHaM*  arpa/a’rlR  op  Togotl*er  m  a  teal  Ml. 

%  RAND  SIGNAL  GENERATOR  CAVITY  WITH 
CUTOEE  ATTENUATOR  tKKi  S»M  »C  S('4« 
tub#  With  Mioduietur  ebAaata  .  tlS  OS 

HIGH  PASS  FILTER  f  20  SPR  2.  ruU  off  At 

IrtAO  me  and  hal<'«  uaad  for  rao»i«ar«  ahn«a  lOAo 
me  .  II2.S0 


TEST  SET  TS-?7I  AP  FOR  AN  APS-lS.  m« 
ivd.  <t#<At*d  pulao  RtADAl  genara'or.  itKi 
4J<i  m>'.  CAilt»fatMl  wavacuida  lmt»w  cutoff  Attrfiu- 
Atui.  «iri<'hr4inia«^  markar  gaii«>rAt<r.  IIS  V.  Rh 
in  .Nf.W.  t’tiMPLTrrK . .  HOO.OO 

RCA  SCOPE  S'  MODEL  IMB.  Nrt%'.  aiport jMCkad 


FIXED  ATTENUATOR  PADS.  20  db  4-  0  ~  S  dh. 
IH  IttMi  me  *tf  ntm».  1.3  or  Iom.  2  wa't. 

A^WAga  power  S30.00 


S  BAND  TEST  LOAD  TPS  SSP/BT.  SO  ohma  M  00  | 


M,  gr»i..1  (Hiod.tlim 


go  epA  tiparatlc 


GENERAL  RADIO  PRECISION  WAVSMETER 
TYPE  774A.  'er  g*  l«  kr  to  SO  ■».  t  tS«  A<* 
>UA«'*  \  T  V  M  rewmenee  Iii4leet«ir.  encit^et* 

«t:b  AcreaM>'1aA  A  rtarrrtog  cmaa  NKH*  tl/SSO 


aAma  aa  ahme  amut  input  la  matchaO  In  *aoge 
Of  Ito*'  33«K)  mr  VHWR  lem  tbAA  11...  tVI  SO 

CERAMIC  FEED  THRU  CAPACITORS! 

3iMi  mmf  40  far  12  Su 

SS  mmf  . 10  far  ti  00 

PULSE  INPUT  TRANSFORMER,  parmalltn  ctwa. 
*0  to  4u0<}  kr  impeilaora  ratio  III)  to  22.' 0  ohm* 

13  SO 

PULSE  TRANSFORMER.  l'T.kH  otto  tl.SO 

PULSE  TRANSFORMER.  132  AWP .  tX  00 

PULSE  TRANSFORMER.  tlR  <H<}  nUQ  ]  SS  SO 


TS  2SI  AP  CALIBRATED  SELSVN 


GENERAL  RADIO  FREQUENCY  METER  AND 
calibrator.  gTt'AM.  300  kc  to  300  me 

IMS  SO 


HEWLETT  PACKARD  WAVE  ANALYZER  SOSA 


ri%'m 


tiaail.  pood  working  order  •v«n- 


electro  impulse  laboratory 


P.  o.  Box  250 


Eatontown  3-0768 


Red  Bonk,  N.  J. 


SURPLUS  EQUIPMENT 
AND  COMPONENTS 

EQUIPMENT 

Navy  UHF  Tttt  acccivar  CFRAAJ 
Navy  UHF  Tttt  Transmitttr  CPRAAK 
Compltfa 

With  All  Tubaa.  Batranra.  AniannAA.  Srltaniatlea. 
(JArrylng  HArk.  I'ACh  unit  Iflakai*  Kraquaorr 
ApfFroaimA(aI>  I'd'IO  Sir  <H1fknAl  parking 
HrABd  .Nmr-90  tba.  For  tha  Pair  tit.sB 

60-I  Alr(*raft  TmiiFn.i’tar  Brand  New — t'nnplaia 

Tuba*  -PH  .  IBB.fS 

BC  S4S.  IFF— Jfaw— with  tuhw.  ‘^iglnal  Car¬ 
ton  II4.BS 

BanBIx  TA<I2B.  G<jo4  coodlUoa—w'tb  tubea.  8•••4<) 

Mrrs  .  SM.SS 

W.E.  OaciHAacasa  BC  413B-  New .  ISO  00 

SPERRY  BOMBSIGHT  IN  STOCK- 
NEW— INQUIRE 


of! 


lata 

2  Raraivar  -1.5 


—  .Saw  with  All  arcaa- 
i->i  caaae  each  Bet — rnm- 

.  tTB.W 

Kc— 1750  Ke-laaa  W>p- 


540.00 

SCR  222  tike  nru ->wlth  pluga-drnamot  tr~  roo- 
iroU  ’uImb  560.00 

ABC  S— BC  4S4  Keratrer- S  6  lle-wltb  tut>aw- 
uaad  5S  tS 

BC  404D  lUdar  racatier— New  H'omtdete  $27. SO 
Radar  Antanaa  «T  B — 64  AKJ^IFF— with  »tub— 
.New  .  13  »S 

U.  S.  Marina  Cada  Iratnar  Sl<>dal  OAH<>New-> 
with  Bperea  $3B.BS 

COMPONENTS 

Band  pA.«A  flPera--raiia(1>  pettad 
BU  CTclw— Natf  tFpa  CAT • '  i04<F-  hatimUcAUy  aid 
BO  cTcIe-  Narr  t^pe  t'KJ-530T(V-  poltad 
ISO  oele-  .Nary  t)!**  t'KT-SSOTl— pouad 
Each  $1.02 


Law  PABB  RF  lina  Slttf  DirorsS-t  1/2x1  2/4x1* 
coetain*  3  moiyMeniim  pern.allOF  torroMal  rolla. 
Ral:d  mpoar  ran  HaTe<l  115V  At'  lO  0  Ampa. 
More  than  40  I>K  down  from  ISO  Kr  30  Sir* 

Each  S3.B2 

Laadlng  Indteatar  matar  FlS0.*»g49  2  inlepaodant 

mofemanta  0  .*u  m  •-roamtia  0  2<h)  nl'rnaaapa 
Separata  magneu  New  boxed  .  Each  24.22 

HIGH  VOLTAGE  MICAS 

Typalk— 01  Mfd— lltxw  VIK'  Each  .SS 

Tvpe  Ik-  ii3— ll.'.t'W  YIN*  Each  .40 

Type  F— OolTS;— 00.1;  .004  2^  TKVIm'  Each  .40 
T*pa  K— .00023;— 0**04  >-.00075  1%-  3  'K 

VIM* .  . .  Each  .75 

Trpa  K- 003  5000V  IK' .  Each  $2.20 

Tipa  K— 0003:5.—  O.H5  ',K  VIK*  Each  $1.00 

Trua  75024X  .001  Ufd- TS.tXHl  Volt*  .  Inguira 

OIL  CONDENSERS 


Each  $5.00 

4  9  Mf<i-400  VIK' . Each  .66 

.13  Mrd— 40*H)  VlH’^F24Fia4  ..  Each  $1.00 
.5  I4M  1500  VIH*  »CI'  :iB  Each  .20 

I.T5  Mfi-  220  VAC  (600V  l>r»Kfl20173  Each  .32 
CyKndrlral 

03  Mf.l— 7500  VIK*  t25F4n8  Each  11.00 

2  0  SIM  -490  VIK'  64A20»  .  Each  .40 

Bathtub 

2x  1  Mrrt— 400  VIH*  »  T  ln*ulatad  can  Eaeh  .20 
3x  1  Mfd — 4i'*>  VlK'  H  T.  Can  romin  Each  .20 

3  0  kir.l— 4*V)  VI.K  H  T  ln«.ulAted  can  Each  .40 

RHEOSTATS 

23  watt -25.  50.  40.  ISO  ohm.  arraw  dmar 
adjiutment  Each  .3$ 

25  watt —40  ohm  — 3  h'  xbafl— lY  15  Each  .22 
50  watt— 3000  ohm.— S  k*  aliaft-  klodal  J 

.  Each  .02 

T5  watt-15  ohm— S/k*  Fhaft-Modal  F 

Each  .92 

500  watt -  4  ohm  Per  Rert.  — 9  S  aoM  aarh  aartloo. 
9  Bertioo*  tn  tandem— .New— tVaied.  M(>1fl 


R 


.Each  912.20 


RESISTORS 

120  wait -10.000  ohma— Fi2i'KT  with  1^  bram 
rod.  inaulaiort.  and  hardwara.  IndJeidually 

packed . Dagan  ^#0 

2.5  watt--25.00B  ohm—Utg  Mounting  Dasaa  22.40 
10  wait- 15  ohm  C  T.  (Center  Tap  TranafnrmaTi| 

Oaiaa  2I.SS 


Caax.  Fttllnf  n<-2.59.  SO  230— New  Eaeh  .22 
fuB#  Fmt-Uttia  fuaa  442002  23  <>0  Uat.  Our 

pnew  .  Datan  23.SB 

Magnafran  Ssaelat.  Original  pack.  723A..  fS.IB 
Many  nther*  ;d  Btnck— Inquirlaa  promptly  aaawacwd. 
Tuba  Spacial  RK-S4— Dual  Trloda-  llaythwoe 

4  Ur  tl.OS 

Rafad  dnaa  open  aarewt 
-  -wikar  31%  wtfk  wder  F  O  f  .  A'.  F 

GREENWICH  SALES  CO. 


59  Cortlandt  St. 


Ntw  York  City 


270 


Fabfuory,  1950  —  ELECTRONICS 


\trs 


SEARCHLIGHT  SECTION 


SWITCHES 


Mfr. 

C  H 

\H  MH 
C  H 

3031-JR 


Stock  No. 
I  B . 


1>— crtpcion 

SPDT.  Atrptoao  Typo.  Bot 
I.amiftou«  tip.  aoutf^  pcaiuoo 
>PST.  mroMotary  holl  bond!* 
i^PDT.  C«Bt«r  poMtKMi  ol!. 

Hot  Luaunou*  up 

PPST.  II I  email ji  opoo  on*  mi». 

Tutk  Dutum.  normally  oIomU  oot  uvk 
DPST.  bat  haadlo 

DPDT.  Puah  bultoe.  momaatary 
Soft  Aettoe 

UPST.  Punk  button.  aormaUy  open 
LuBuaoua  Up 
^PST.  mooMOtary 

SP9T.  Hat  kandla.  airpiana  typ* 
Lunanoua  up 

DPL^T.  Bat  handk.  mooMntary 


Standard  Brands 

BATHTUB  CONDENSERS 


r  H 

vtIUKS 
I  H 

r  H 
VH.IIK2 
C  M 


SPDT.  Bat'kaadk.  momaotary. 
Lunuaoua  Up 

SPOT.  Bat  aaadk.  iuoaMoiar>  . 
ctniar  ufT 

DINT.  Hat  baodk.  l.unuiiuua  tip 
DPUT.  Hat  handk 
DPST,  Slid#  Switch 
r)PDT.  Sink  switch 
SPHT,  Puiih  button 


Oil 

h<M>AK7U3 
A  H.  A  H 
t;  E. 

Wirt 

I  'laruatat 


STANDARD  BRAND  RfSISTORS 

All  Skat  la  Stock 
.S  okait  to  10  aiof.  okmt 

ikeh  Par  tl  Par 

I  w  ..  as  .  li  sa  .  si^ 

I  w  .  . .  .aa  . i.aa  2i 

I  w  a?  . s.^a  .» 

Uuanuty  prltwa  dnaot  prerail  la  aM  ^ftBentt 


WIRE  WOUND  RESISTORS 


Wt  kovt  on  hand  a  tromcn* 
doat  tfock  of  popular  tixct 
in  tko  ohovo  rotittort. 


CERAMICON  TRIMMER 

Erk  Typo  SS4 

l-U  MMf  15 

S-HMMf  'och 

t-SO  MMF  $10.00  p«r  100 


MAGNET  FOR  MAGNETRONS 

Mad*  by  Cinoudogrask.  C.  F.  S. 
4866  Gauss.  *4  ’* 


RELAYS 


Mft. 

AIU«1 

AUml 

AUi«l 

I.Mch 

l..«ch 

Allt«l 

iMcb 

AUmiI 


<x>alra<l*  Vi.ltat* 

DPST  2S  DC 

DPDr  24  DC 

UPUr  l»-MDC 

DP?>T  12  DC 

DPDT  2SIK: 

DPDT  lift  AC 

DPUT  lift  AC 

DPS  I  117  AC 

SPhT  7000  ohm. 


Typo  # 

B<2X-1I 

Hii-ifti)  aft 

BDX-M 

•sw-iiaA 

li>ft7 

BJ.«AI10 

104-«83 

lifts 

rx-10 


—  rHONI  WORTH  4.J270 

ACORN  ELECTRONICS  CORP. 

76  V*s*y  St.,  Dagt.  i-2,  N*w  York  7.  N.  Y. 


ELECTRONIC  TUBE  MAKING 
MACHINERY 

For  moaulocturtaa  rodio  tubao.  alactroaic 
tubao.  cothoda-roy  tubaa.  loapa.  Now  oad 
aoad.  Ranaoaably  pnead.  aotkloetion 
auoraataad. 

AMERICAN  ELECTRICAL  SALES  CO. 

47  E.  tfk  St  Now  York.  N  V. 


RADAR  SEARCH  RECEIVER^O  to  3000  MCS 

Modal  AN  ARO-2 

Tkit  pracition  taorck  roettvor  made  by  US  NAVY  tar  lattallation  in  pkatt  kdt  a  cantiaaaaB 
troaaoacy  ranpo  from  M  to  1000  MCS  It  incorpofatot  bailt*in  puito  aaalyaor.  vllb  a  palm 
ropotiHan  rato  at  SO  to  1000  cpt.  Incladot  IIS  VMt  4^2400  cyck  AC  pawor  topply.  tatt 
otciUatar  CMDaOARC'l.  Aatplifior  CMO-SOAOC,  Datactar  CMD>44AEH,  twa  aafonaat  (laaf/- 
tkort).  all  tabar.  cabkt  4  man«»ai« 

An  OBCollant  tabttiuto  tor  APR-1  4  4  tofiot,  tbo  ARO-2  k  idoal  alto  for  uto  at  a  procitka 
troQaaocy  mator 

■RAND  MEWf  complete  WITH  SPARE  PARTS  AND  TUBISf 

IN  0RI6INAL  CASES  (Wt.  IIS  Lbt.) 

Pric*.  tack . $17$. 00 


Watch- 

the  Searchlight  Section 
for 

Equipment  Opportunities 


UECTRONICS— February,  IfSO 


/ 


1 


SEARCHLIGHT  SECTION 


LIST  OF  TEST  EQUIPMENT 

MKf«-Wov«  T«»l 

X  TXl4t.  AP  X  IkMctr  Analirtar 

X  B«i»4  Type  Tft-I4A»UP  I  IS  V 

$•  l?M  Crrl«  TAA  It  Twin  T 
X  B«Mt  %4t  G«*i  Ty»*  Tft-2t3A  TP  It  MS  V  St- 
iTtt  C* 

TB  12  AP  UnH  I  SWVB  ••(«r 

TB  12/AP  U«H  2  PlMintifit  f«r  ti«lt  I 

TV  M7  PhIm  G«fi  t^r  mterwav*  %t%  %$n  <Bra«fl. 

•Af  tati  la«  I 

TBB  iCV  Hifli  Frat  TAaraiUt*r  Malar  BAtiaftaa 
Lava  MIT 

BVWB  Malar  TAA-llBL  Brawalaf  Lata 
Hifh  Pa«ar  Klyalraa  B*|  Gaa  B  Baat.  Palarad 
Mat  PE  It2 

BC  i2b;a  Be«#a  tar  Ratar.  a»  la  I  ttt  MB  tftlm. 

CW-tfABP  aiata  By  Waalam  Elactric 
BC  I277A  MABQ-I  Biaaal  Gaaarttar  aat  Fr«t 
Malar  2;M-)4M  MC  B  Baat  Waatara  ClaHHa 
TB  t2  AP  X  Baat  CcBa  Baa 

TBIA  AP  Fraa  aat  Pawar  malar  240B-S4B0  MC  WC 
I0I7-I  Palaa  aat  Swaaa  Gaa  By  Hajattiaa  Cary. 
I-TBTA  Pawar  Malar 
X  Baat  Matif  T 

X-Baat  PraeiHaa  CaliBratat  Laat 

X  Baat  TanaBla  Cryatal  Maanta 
X-Bant  TB  11  Hifatl  Gaaaratar 
X-Bant  TB  I4S  Bl«aai  Gaaaratar 

StonBarB  Broodcoit  Ofid  SBort  Waive 

iBMipiaiefit 

Matal  2MI  Farrlt  Mtcravaltar 
Rttar  Chaaallat  IB2C 
RItar  CtiaaaJIal  BBart  Wara  Atatlaar 
Hawlatl  PaeBart  Matal  2BP0 
RCA  Aatia  CBaaaltat 

Metert 

TB  IS  AP  Gaata  Malar 

Gaaaral  Ratia  TaBa  Vallaialar  Tyaa  72iA  la  ItM 
vail 

AIrratia  Mllitvaltar  0-2  MilHvalt 
Matal  tl7-F  BhalleraM.  Pareaat  Llaitt  Britta  .1  ta 
I.OtO.Mt  aBai 

Matal  40  Pyraaialar.  Elamatlr  Etattaaaat  Ca 
Liftit  Spat  Gatvanaaiatara.  GaaaraJ  Bciaatlfta  Ca- 
Mleraamaiaiar  Rallara  t-lO  Mirraamp 
Bodor  Seti 

APBl  Camflata  aat  Parts 
APB4  Laaialala  ant  Parts 


NEW  YORK’S 
RADIO  TUBE 
EXCHANGE 


7ltA 

7I4AY 

7ltA 

71BB 

7IM 

7I7A 

7itA% 

7idMV 

rjtfiv 

7114 

7114 

7114 

7114  H 

7144 

714B 

714^ 

7H^ 

71411 

7144 

71A4Y 

MIA 

Ml 

Ml 


ATTENTIOM 
PURCHABIMG  AGENTS 
SCHOOLS  MFRB  ETC 
Wa  Bay  yaar  Sarplas  lavaatafii 
CASH  la  TaBaa,  Parts  ant 
,  CtasfManI 


WHIP  ANTENNA  EQUIPMENT 

MAST  BASES— INSULATID 


CONDENSER  ASSEMBLIES 

S  CAN6—  -  - 


TS  lOB  APN 
TS  16  APN 
TS  23  APN 
TS-34  AP 
TS-35  AP 
TS-36  AP 
TS-61  AP 
TS  62  AP 
TS  74  UPM 
TS  llO  AP 
TS-llB  AP 
TS-126  AP 
TS204  AP 
TSBE-67 


I  GAN& 

MVII  |i 


MAST  SECTIONS  FOR  ABOVE  BASES 


SELENIUM  RECTIFIER  UNITS 

HEAVY  DOTY  — JO  VOLT  OC  OUTPUT 


BC-376-H 
BC  689A 
BC754A 
BC  906D 
BC929A 
BC  1155A 
BC  1061A 


DYNAMOTORS: 

PiRMAKINT  Mtl.ltfT  FIELD 
DV  NAMOTORS 


400  CYCLE  GASOLINE  ENGINE 
GENERATOR 


nil  us  lUR  QUOTATION  ON  VOUR  NEEDS 
lOR  OTNAAIOrORH  AND  INVIRTERS 


SN7A  APQ  13 
R78  APS-15A 
R18  APS  3 
RA60A 
CQ164-U  (24") 


T9-APQ  2 
T28  APT-1 
T85APT-5 
1D57  APQ  7 
PP72  APQ  7 


GEARED  MOTOR 


WRITE  FOR  PRICES 


a  a  a  All  Pncfi  Art  f  O  I 
Dapotit  on  C  0  0  Ordan 


AlvaradiO 

Oepl.  L-1,  341  S.  Vermont 
Lot  Angelet  S,  Calitornio 
Dunkirk  8-2711 
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february.  1950  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


t^ARON 


ELECTRONIC  SALES 

)4H  CRENC  lETIIIT  ?  MICRIMR  ■  llilil  I  11*1 


DETROIT 


WORTHWHILE  SAVINGS  TO  YOU 


NEW  KA.3S  RECTIFIERS 

lift  «  .  CT  I  pbAM  tapu^ 
••ll.Mt  «  4  •  •  SM  a*.  WHt«  tw 

G<i>iL»4  laffwioa. 


CKPCniMCNTAL  AUTfNNA  PC0C9TAL 

A  >K.’H  •  A  •n*r.x  I 


MOTOR  GENERATORS  AND  PUMPS 

fi.i.  tm  cc-sitti:  Input  US  «  4  «  m  s.r 
Mnpn  ttutput  US  *  •  t  M  C7«.  alncW  pbA** 

SSO  *n  •  Hft^  I’  P  .  |M.tO 

A.C.  typ*  CC-2itM'.  input  SI  t  d  •  •  SS  nap* 
•utput  US  t  n  «  •#  ey«.  alncln  pkn.'W.  uu  «• 
«  Isis  P  P  IM.M 

PnrInfclR  Vntnnm  Pnap  AMMnSly:  l^Inntl  U» 
SSO  V  0#  n  I  p4n»  1  h.p.  atAor  with  I  rm 
nutoantln  oiler:  aouat^  ua  tubular  «t«*4 


-’  -'rr-  nii'l  pump  u>>1  «  ^>*1  tuti*-  m 

-ri(  «-th  S  ;ar«  «)!>••  SOS 

02ALID  SFNSITOMCTEP  S.  2  U'\  o 
I  »mp  u  -i  *  ♦'•ifh  is  04 

POWER  CRAfT  DOUBLE  POLE  OISCONNEC- 
TORH  ^'■*•9  \  A<'  4  *<*  ninp-  20  00 

telegraph  test  AET  M  o  T>p^  V 

4  ?»ll>  H>t'4S^  11  n-  w»  ;  v«o  -n.  -  •  v#  f^r 


CONSTANT  VOLTAGE 
TRANSFORMERS 

os  to  lU  t  so  a  1  Pb.  inpiM:  US  t 


MALLORY  RECTIFIER  LABORATORY  POWER 
SUPPLY  I'rt  11  VAi'E.u  '  4’  •  «i»pH  i  l  it 

s..  li  VlM’  •!  *-•  anii>«  40M 

RUBBER  CABLE  VULCANI2CR  K.ul 

t  Txi-  \  l»  IIU  W  \  \«  I*  OS 

GRID  CONTROL  RECTIFIER  POWER  SUPPLY 

\|H  4IMIML  f  '  r»  fc  -iliMir  ■  K 

TS.OO 

ATB  RADIO  XMTR  CRY  S22U  r,r«  t.  4;'  4.x 
ntth  d'lAl  ptur  III  Ml  *  -  f'  '  ’*  I'*  M> .  3 

tiAlilf  Ppff  WiMi  fr-  .»  1.4  •  X  1»*2'  'I* 

\  H  1*'  2  ^  42*  04 

INTERFERENCE  REDUCER  lt«  '-H  u«*-> 


ftlS.20  ^  !<ow— oriftBOl  pocblM  O  K.  nai  ISS.OO.  our 

it;*!  e2a . . *■>■»« 

****  GASOLINi  GENERATOR 

umo  trpo  ClMi  rsooi  a  tror  TRW  Rodio  loutp  1 
SOOo  lStytOOo.lpb.0Sa  naim  M  t.  do  •  St  napa 
tJa.tO  Non.  to  ooiOT-lioht  aetni  i-OMi  .  SitO.OO 


APR  4  RECEIVER.  II 

llWlU'lr^  . 

TN  17  tuninr  uu'’.  7 
TN  14  tuinn*  III  1. 
T\  IS  tiiiiiiu 

F'r«<i]U«<Oi  t  l*  .fti 

ciatltti.Hi.*  •-  T»i>.p 
Alt>ti»<l<>  rank.  ’ 

0  to  Wf  A.  .M..| 


KR  S4SA  SEARCH  AND  TRACK  RADAR.  Com 

pMr  tr»iirr.  p  '»rr  ' rnplt  rT  'I  iior'  i;erto.  Nrail) 


NEW  CAPACITORS 

t  afd  tot  f  d  o  tubulor.  t-SS;  IS  for 
S3.  SO:  tSO  to  pa  C. 

iiiM  l..»Hi  V.  d  e  wk;  Ikolotod  iw* 

S  1  1  0  Bfd  l.too  f.  d  O  Wk,  UoUtad  Me 

tlow  .  II. » 

1  IS' 1  IS  afd  T  S  ky  d  «  a  tlS  afd  IS  kt 

d  e.  moodort  Br&od . SH.SO 

.tS/S5  afd  T.S  ky  d  o  a  1S6  atfd  IS  fey 

do .  MTS 

l.O  afd  tS  kv  d-c.  Btoadord  Broad  SM.M 
SOO  afd  100  irv  d  o  Matrolytie ;  m]iulot4M) 

tonalaoly  .  ...  •SO 

.001  afd  tS  ky  d  «  aleo  A  0  S.OOO 
he.  U  A  0  l.too  k«.  IIA.  #  SOO 
.  ...  m.ss 

so  ajsfd  SS  ky  d  «  tubula  rnottua  S4.tS 

ill  afd  ISOS  V  O  0.  4000  V  d  «l  New. 
Rtondord  Hrnad  ■■  -  Il7.i0 


TUBES 


CONTROL  UNIT  KM 


CONTROL  UNIT  HM  ^  f  l  >>•<!  p  1100 

TEST  UNIT  to?.  A  \|  .  >  >.»4'  «t  I  1«  .  :  V- 

A  MHi  Ki*  ll’i  \  '  ix-nI  tiittP'x  t' 

-ak  nKAifi'  lit;  3S.SS 

TR.M  AP  FREQ  METER  . .  :*  >>  riir'er  14.00 

HETERODYNE  MONITOR  |ti‘  12  k 

II  04 

CAVITY  TYPE  FREQ  A  FIELD  STRENGTH 
METER  Kt  «<w  |i  I  -  t|.  ?9«n 

MrINTOSH  SINUSTAT  7S  tO 

FENWAL  THERMOsWiTCH  *ni»  In  «ii;p 

in  \  i**  a  .1  Aii.p  2  V  A  •  .  fA.  »n»  I  40 

U  %  TORPEDO  CAMERA  hr-M  ftp.-  t  n>«n>i 
R-.IV  a  rtfr  .24Mh  ’’  •!)«  .• 


Tyoo  PHm 

Itn  <IS)  . I4.3S 

2J0  <S^  S7.S0 

}R»  I  ITS)  t.SO 

SC3S  IMO)  2.34 

402t/E3SMU 
0  A.  Rattfon  1400) 
2.71 

ISK  (200)  ).2S 

I2;a  (loot  .  2  24 

2S0TL  (•)  It.lO 

IMTL  124)  .  04 

SiSA  (SOI  .M 

SIBA  (Ml  r7S 

700A  (3)  0  71 

7SIA  (7)  S.SO 

7«A  CtS)  ...  2.7S 

70IA  (ini  ...  S.7S 

704A  (S)  ....  I.M 

TOOaV  <•)  I1.M 

ToitV  (4)  liSO 

7t7A  (20)  .  ..It.SO 

;t7a  <241  ...  7  to 

700A  (7)  I  TS 

7llA  01)  ...  .7$ 

7I4AV  (200)  ..  S.7S 

7IIA  (li)  . 7S0 

7ISA  <I0)  . S.SO 

TaiA  U)  2.71 

TttA  (IS)  ....  7.S0 

72SA  <7)  ...  ISO 

7I0A  <S)  IS-SO 

;SOTL  (22i  4400 


t  WlUSSi 

id  4  SO  b  374 

IISOlW 
4..  .  tl  to 


METERS 

W««EaR  or  WottiAfHauM 
S*  t-  ISO  n  «  naa  «  '*urrai  trnaaf 
9*  t  SO  kv  d-c  w  'pralAioa  aultipller 
3P  i  4  ky  d  0  w  preeUha  auitlpUa 


RELAYS 

WwtInpiauM  Tyoo  BC>M  OyatafTMi 
rytay.  I  a  1  A  .  A.  eoML  raiaf 
SO  40«  dr<iB  mil  rptto  |I2  H 

A.R  no  OYMtoad  Relay.  4  S  11.1  A, 

tori  t  IMS  . .  .  .  $j  M 


SPECIALS 

Weetieihaiee  Meta  Mnttipita:  Type  R-5 
1  mep  .  14%  toL.  w  w  noaladueilr* 

SI  2t 

Teh*  WL  SM^kCL  tW;  ItS  KY  X  rny  oil 
Imaertloa  reel  :  It  v.  U.t  A  ft)  iJ2.W 
Meta:  t?  v  d  o.  S  T  A  .  US  R  P  M  .  I 

•le  /ft.  tor^iM .  tlSO 

Selonade:  US  f..  SO  0;  eoatlauouo  wi 

3^  Ita . n.7S 

loferaltteat.  wt.  S  Itae .  02. 7S 

ledkAta:  l-tt  A  Hadlo  CVtapaae.  New 

sits 


CHOKES 

Aaertrno:  Rwiaola^  SOO  h  0  it  an 
tl  h  0  StS  aa  U.SSO  y  UM  142.00 
RoAyai:  20  h  0  SOt  aa.  IS.OSO  v 
lea  .  Itl.W 


CONTACTORS 

I.T.I.:  US  y.  M  0.  aeil.  Biaola  pale 
ill  A.  sot  y  wltb  barriam.  adj 
tlaa  daUy  A  riatite  ooatact  aeatrol 

trip  .  . IIOlM 

A  H  ORC  SOtt!  US  f  0  %  aMl 
l>  P  RT  IS  aaia  enatata  |4.W 
Moalta:  US  v  ii>  a  eotl  BO  DP 
raatarta.  It#  A  tOO  y  N.  C.  U.- 
tot  f.  I  SA.  OMiaci.  Oaa  M  O.  A 
aaa  B  O.  lataloefc  w/)M  A  A  SOA, 
raavable  fuaae  .  . .  |0ll 


RESISTORS 


POWER  SUPPLY  COMPONENTS 

SELSYN  INDICATOR  ni  )'  * 

STEP  OOWR  TRANSFORMER  n  iiK-'el 

wuh  2  fi»-.ryn.n  thrr'iel  11*  \  1 


raelytary.  farrula 


\  i  All  .  T  .  lr*|  -.r  24  V  -  .{•U 

TRUMBULL  MULTI  BREAKER  T^ 

•ir*  I2i.  \  '■  if..: 

CONSTANT  VOLTAGE  TRAUSrC) 

t»»  -I'jiit  i-.  \  p.  ' 

n  V  12  ’  l> 

SELSYN  GENERATOR  TG  MK  I 


DRY  DISC  RECTIFIERS 

I'oailBuouo  Duty  Rauaci 

a  0.  rWR.  I  S  y  d-o  0  1  S  naip 

I  .to  oath.  4  la  «3.M 
a  0.  PWiT,  Sty  d*e  0  S  0  aape 

$1.20  eaeh.  4  fa  tS  N 
r  a  e.  HW,  SOS  an  d  c 

t  .71  eaai.  S  fa  SI  « 
V  a-e.  rWB.  I  t  nape  d-e.  U.0 

y  a  e.  PWR.  too  aad-o.  SO  M 

y  a  o.  rWR.  400  aa  d  o  H  U 


WESTINGMOUSI  INDUCTIVE  REACTOR 

*■  emp  i  R'^l  '  .r  % 

'•«*  5  1K'4J 

FAST  CAPACITOR  '  MU*  '  -  Mn  t 


All  BarcRaadlaa  la  "oa  mmw“  caadlttoa.  Add  appraa.  20%  la  aat  waiokw  far  aatlaia 
alUppiaq  wal^hli.  Tama  «ra  20%  with  ardar.  holoaoa  C.  O.  O.  All  prlaaa  taA. 
Aaaalaa  Wor^auaa.  Writa  tor  addlliaMl  dafoU  latonaotioa  aa  oap  at  tha  obora  He 
oad  tor  apaciol  quoatitr  dtoeeuaia.  Talaphoaa  MAdlaaa  O-SSOl. 


LOS  ANGELES  2),  CALIE. 


ELfCTEONICS  — februorr,  1950 


SEARCHLIGHT  SECTION 


SQUARE  WAVE  AUDIO  OSC.  A 
HI  FREQUENCY  SIGNAL  GEN. 


mu::  MKO  WK  oT 

I  tn|im'«i  '  *ii  A  F  INK"  It  F  111  Fr* 

iU»fhrf  4N.  with  A  Mif  oMUlApd  IIS  VuK  At*  #6  piMM>  )(iu  r4n  tkowm  put  a  tAppMl  fvttch  wltA  SuMlillSIllli  8«c.  MN)  IS  7>4  3.75  1  U  olLms 

pv.w^r  *uppi)  A  F  oKiliAtor  U  ab  usuauaD?  ^AiitcA  of  dApAc  ty  ArroM  th*  Atplio  iaaR  cireult  coil  U7  bA«  ‘nK»r'l«nKm  powof  trAiM  AAd  ehok»  W  £  Audio 

»(aIm«  .  »*>rt  BMwn  A*  A  trAA»ttratt  iMM'<UAtor  aikI  I»  fof  %tiy  Audi*'  froq  ilAAirHl  for  rtAinplA  It  MFO  circuit  NaiiuuaI  VrrnlAr  VritAC  DtAi  oo  tbe  B-F  oarll* 
•>y»rA'r«  at  ■  rr«q  ri  41M  cfclM  aquArA  wavc.  lb*  out  AqiiBi*  440  ciPciAA  1  oguAiA  555  rfr|«u  And  Ate.  lAtur.  UnoA  fou  cmlibrAto  titiA  OAtioBAi  diAl  Tou  1xa*a  a 

(hr'H«Ah  t  A  F  d  «<Ar1i4«  AttpitOcr  afAer*  If  )ou  aaoI  to  uao  thla  UBit  for  a  rof  Nd#  wAfo  tab  AtAbiA  cAMAbiA  AAe.  for  Approi  US  to  310  lOAflA.  Bad 

lA  ai.Ml  th#  R  F  oArittAtor.  tbo  frau  tw  duno  bf  rhAAftnf  tli*  »ajua  tg  rep  30  or  uac  a  tBla  ab  Audio  one  with  a  agUATA  or  aioo  wAr#  4loO  «c1aa 

'  310  Bw«g*rTrl«A  ibia  rm«r«  •  tuu«ttalA  7  to  •■oBtrol  lA  tba  flrtM  audio  stAC*  thu  •  •IM  or  tAppod  At  tatioua  rroguoncttfA. 

•l••o  and  fAdiAKMi  A  toai  paftarn  for  tbrae  inataAd  of  a  a>iuar»  waro  IB  tba  output  <tapt.  aa  tbo  ‘niM*  un:ta  aiao  maka  pcrfaet  apoarb  AOiplinirA  trABi- 


Atvl  la  (iMUi  u«*«l  la  ai.Ml  tho  R  F  oaritlAtor.  tbo  frau  tw  duno  bf  rbaAflnp  tli*  »aiuo  (d  rap  30  or  uao  a  tAla  aa  audio  one  with  a  aguaro  or  aioo  war#  4100  «c1aa 
A^''|  U*  '  310  BkogarTrlaa  ibia  rmora  •  bar«BolA  7  to  ••oBirol  lA  tb*  flrtM  audio  stApo  tbu  •  •1B«  or  tapped  at  rariouA  rroguonrlcA. 

ll  IB  t#  c*  •l••o  and  radiAKMi  a  toot  paft«rn  for  throe  inataad  of  a  a>iuar»  waro  IB  tbo  output  <tapo.  aa  tbo  <nioiio  uB:ta  aioo  mabo  porfaet  apoorb  aoiplinirA  traao- 

rhai4f.ol<  a  'A  tho  a-idio  of  4IM  <*TCloo  Aiuaro  wavo  fev  uBlt  lo  tbo  flmt  «Ca<c  la  orordiivcn  tbit  glTOO  BjUBro  i^tlora  and  roeotfrra  a  UBtt  you  do  Dot  want  ot  ibIm. 

»ha  A'tdia  aariioA  of  tbo  tol  aot  «A*o  output  orlglBAl  prtAt  la  with  rB»b  UAlt  WA  furaUb  OtbAT 

ThU  makra  an  tdoal  tool  unit  for  liniM  and  Eu  bo  ‘Hm  output  traAoformor  la  an  AinortraB  J«71  3U  I>B  iBfo  plua  a  print  of  tbo  Upa  oo  tbo  output  aodulaUno 

rbanfaa  a/«  nrodotl  to  uao  tbla  unit  for  the  ahofu  pur-  tala  raapnnao  flat  to  17000  rpelca  unlvaraal  lAPPad  Prl.  traoa 

THCSI  UNITS  SOLO  ONtV  ON  A  MONSV  BACK  GUAtANTII  A  FRACTION  OF  ORIGINAL  COST  NCW  $U.9S 


tBiaad  111  TAC  00  eyelA  IM  mu'«ip|^  with  4  aaaUon  a  u  VAr*Ub"air' 

OltortAA  If*  aaU  rbofeA  and  4  n  al«  romi  w  -a  aoctiuai.  baa  1  M  F  and  4  I  F  atapm  155  0  50  VAC  Inb.  "‘f 

mndol  Ai.d  la.  A  in  V4t  BKHor  |.M  •ar  t.atop  tbU  motor  baa  71  ounea  larhaa  of  *  »a  an  n- 


IH't'Ul  and  fti'dOAA  100  tb  31#  m#farr<4aa  with  aalf  r«B 


u#  ai^d  45  Ht'M  Muper  IM  •-ircult 

MADi  IT  WISTIRN  ILICTRIC  COST  GOVT.  $2f2.RS  lA. 
•C404  $12  fS  BC404A  $1S  fS 


METER  SPECIALS  ALL  NEW 

AC  lAb.  mir  WrAloB  455  0-150  VAC  35  to 

.  .  tn.H  1400  Cl* . t; 

ifaa  VottJ  A  Hoyt  0  IS  Amp  IKT  mirror  AOBla 

.  ..  13. M  4^X5*  in  tootal  rarryini  eaaa  A 

00  AI>C  Fan  ellplcada.  a  Iniv  . 

MV  atauAtP  A  RF  Waatvb  A  SlmpaoB  0  13* 

. .  34. M  round,  now  . 

14  35  «r  ~  Wbao  DTS  0-350  Amp  AC  0  6 

. .  .  7.04  Amp  coll,  only  . . 


AA^^AklMRI  I  'C  GArmantown  Awa.. 

mCVoUnrOCLL)  PbilB..  Ponna.  IIA5.4035 


RADAR  &  LORAN 

PortabU  Radar  Saarch 

8N  RADAR.  Mlqad.  b^  Can.  El»c.  Co.  lot 
US  Nary  portabU  um.  An  •scalUnt  10 
CM  •qulpmant  call  conlalnod  and  con- 
pUl*  with  all  occMaorl**.  Input;  110  V 
AC.  land  110  V  DC  -  with  qcnaraiof  tn- 
cludad).  Ranqn  on  S  A  2S  mil*  icoIm  oo 
S"  Kop*.  Compint*  ocenMori**.  coraplnta 
•quipm.nt  .parni.  200S  tub*  tporM. 
coblni.  All  complnt*  A  NEW. 


RADAR  SEARCH  EQUIPMENT  10  3000 
MCS.  Labt.  Rn.norch.ri.  UolvarsItlM 
....  8«.  our  othor  add  on  thnna  pogn. 
dnKtiblng  rtiia  NEW  ARD  2  •gulpmont. 

DAS  DAS  2  LORAN.  Mlq«d.  by  C*n.  Elnc. 
Co.  lor  US  Navy,  with  all  compononU.  A 
acro.Mrto..  lor  110  220  VAC  um.  Brand 
N.w  and  Comploto. 


COMMUNICATIONS 

TRANSMITTERS 

RADIOTELEPHONE  AND 
TELEGRAPH 

GROUND  USE:  BCOlO  450  W.  BC-32S  400 
W.2  WE  34A  350  W.;  150J  150  W. 
POINT-TO-POINT  (Tronimlttnr  RncnWnr): 
SCR  500  A  528  30  W.  FM  H.F.:  IT  3S0A. 
TC8. 

RADIO  RANGE:  BC  325  200  W.  150-550 
CCS  (Fad.  TATI. 

MOBILE.  AIRCRAFT.  FIELD  USE:  RCA  6- 
10  W.  'phona  A  CW.  Complala.  NEW — 
idaal  raplacamant  lor  SCR  284.  288  A 
SCR894. 

SHIPBOARD.  TDE  A  TCE  In  DC  A  AC 
Inputs. 

WAUIE  TALKIES  and  HANDY  TALKIES 
in  many  lypa*  NEW  A  Complata  with  oc- 
cauoriai  A  manual*,  aach  chackod  balora 
thipmonl. 


Complata  buliatiaj  on  raguast. 

COMMUNICATION  DEVICES  CO. 


2331  TWELFTH  AVENUE 


NEW  YORK  37,  N.  Y. 


HIGH  VACUUM  SYSTEMS 


Ginti  pwmpt  itBFt  ot  $15  SO  up 
Will  sb'p  h'Qb  one  pumps  oay 
motataaonca  asoa  (Oa  uraw  to 
•atbor  with  our  aa*  typo  aaol 


Wntt  tor  latoiasotioa  Pump  Mt 
up  from  to  10"  Itaat  Eiptn- 
asonfni  Blots  lompt.  tubas  or  bond 
plots  blowtap  laductioa  booters 
up  to  7  hw 


An  I 

Investment  • 

Productive  advertising 
IS  an  INVESTMENT 
rather  than  an  EX¬ 
PENDITURE. 

"Searchlight”  advertis¬ 
ers  almost  invariably 
report  prompt  and  satis¬ 
factory  results. 

BE  CONVINCED  — 
send  us  your  advertise¬ 
ment  TODAY. 

AJJreis 

Classified  Adtertising  Dn'ision 

ELECTRONICS 

330  W.  42nd  St..  N.  Y.  It.  N.  Y. 


HIGH  POWER  RECTIFIERS  AT  VERY  LOW  PRICES 

MINT  ARMY  NAVY  INSPICTtO  DIODCS— SOLD  WITH  A  MONIV  BACK  GUARANTEI 

H.tk  It*.  i:iB  .<  t.  a  It  21*.  >u  M*k  UwrM:  2»«ao>.  M*k  III*— >•>  *•  •»*  Iw  l■ll>«>rtM•  Intaatnal  M*llr*tl*ii>— IWt  tlaw 

urrout  5^0.  OVOFM*  rurT«<«t  •Hh  roaOoatOr  toput  ^ir  I<m  mne^ 

Morruri  i*p«  l.'fA.  of  5g  o  t  *iA,  oiBt  book  iooorto  lOOOPb  peak  fufToat;  ^  ^ 

OPPmo  ••oropo  ♦urr*wt  i:5Pata  uitP  rhoko  toput  Sotk  typoa  hpvo  luatba  4  pin  1'**  #  51.00  ourk.  lo  lots  of  It  pr  moro . Ot  OBch  FD* 

Aooo  OOP  some  rrvotopo  sir#  Thmo  rorttOors  pro  WCHITH  buy*n|  oow  tor  LOfUG  472*  «  51  4t  ourk .  In  lots  of  14  or  mprp  ....  .  ....  1.45  oBob  FOG 


WESTON  LABORATORIES 


WESTON  93,  MASSACHUSETTS 


I 
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SEARCHLIGHT  SECTION 


WfilTf\ 


(PHONC 
CABLE 
COME  /-v 


36S  CANAI  ST  N  Y  1}  AA  S  9t*1 


GUARANTEED  GOVT  SURPLUS 


^ -  420—750  MC 

OSCILLATOR 

'm  CompAOt.  ^•AVtirVOllT 
I  ttniM  ub«  oaeillAtor 

•mploFiBff  two  W  B. 

I  <Y«tA)  *‘4Mr. 

^^^^1  BDob  "  tub«a  la  pmh’ 
Ipall.  KieopttAaAlly 
•tAbU  IW  oatput  At  42tmc.  SW  At  Tt#mA 
ladtpABdADt  frid  ADd  plAtA  tAAlAd  Adja*!- 
AbiA  Aatpat  eoapUaf  ADd  taala#  Aaaambly. 
CoAsiAi  oatpat  e«Bo«etioa  Ballt«ia  blAvar 
mA7  b*  opAPAtad  from  lltVAC  Povor  ro* 
qatr«moatA  tOdVDC/lldma.  1.IV/4A.  l.tV/ 
4A.  7  lb.  Bt^pllod  com* 

ploto  wltb  taboo  IdoAl  for  4t0me  Amatoar 
oporAiLoa  or  for  aoo  la  tbo  4IO-47tme  cltl- 
MAO  rAdio  boad  Btoofc  No.  AJ^-M. . « -ilLiM 
■poro  IIIAfl/TitA  taboo . .fl.M  oa. 


WM«  R«a(a  liittsifht 
Waramalar  A  Otcillatav 
EUaianh 


iiA  MtuniUf 


Wl  CARRY  A  LARGE  AND  VARIED 
INVENTORY  WHICH  INCLUDES: 


•  METERS  •  RESISTORS  •  TEST  EQUIPMENT 

•  MOTORS  •  SELSYNS  •  TRANSPORMERS 

•  POTENTIOMHERS  •  SCOPE  ACCES.  •  TRANSMITTERS 

•  POWER  PLANTS  •  SHOCK  MOUNTS  •  TUEES 

•  POWER  SUPPLIES  •  SOCKETS  •  WAVEGUIDE 

•  PROJECTION  LAMPS  •  SWITCHES  •  WAVEMETERS 

•  RECORDERS  •  TELEPHONE  EQUIP.  •  WIRE 

HW  A  PENNY  POST-CARD  WILL  PUT  YOUR 

NAME  ON  OUR  MAILING  LIST. 


•  AMPLIFIERS  •  COILS  •  INVERTERS 

•  AN  CONNECTORS  •  CORDS  •  JACKS 

•  CARLE  •  CRYSTALS  •  KLYSTRONS 

•  CAPACITORS  •  DELAY  LINES  •  KNOIS 

•  CHOKES  •  FILTERS  •  MAGNETRONS 

•  CIRCUIT-IRUKERS  •  FUSES  •  MAGNETS 

•  COAX  CONNECTORS  •  HANDSETS  •  MICROPHONES 


103  02  NORTHERN  ILVD.,  CORONA  N.  Y 


TELEPHONES;  HICKORY  6-306A-7  I 


FERRULE  RESISTORS 


RELAYS  TELEPHONE  TYPE 


MIDGET  RELAYS 

CI.AKK  KA  lOOit'l 
Micolrx  maul.  2TI 
ohma  S4VIm:  1  amp. 
root.  SI‘l»T  rK7l 

.45  ea. 

If  maul  Son  otimo 
»nt  no  K-104 


CLARE  Scniilitc  3S00 
ohmi  6MA  SPOT  3  amp 
conlarlt  #R30  fl.IS  at. 


Over  100,000  in  our  flork  all  iiirt 
all  Price  ca.  100  (ati'd 


CLARE  6S00  ohm  2  ma  DC  SPOT  I  amp 
toni  #RI04  .  $1  M  aa. 

ANTENNA  RELAY 

IIS  V  AC  DPOl  10  omp  rontacit, 

manual  rrlraic  lalrh  200  ohm*  /\llir<J 

Me  oa. 

C.E.  #  J7H43  SO  i»Km  I2\TX  (rramK 
in»ul  10  arap  r<*nt  #R57  Me  aa. 


<  utiH ->&&S26-  2&0  nhma  StVlN'  I  amp. 

'  Dt  Sl'DT  d  KPST  no.  low-luaa  tnaul. 
r Kltj?  .  .  .  .49  ea. 

Soo  ohm  24VI74'  1  amr  ront. 

IT  rKC  .  55  e*. 

.41  l.lfr.l>  S44S:^250  ohm  24  V1>C  15 
amp  cimt  iluublr  brrak  8I'8T  n.o. 
r  hli  4  .Mr*. 

CI.AKr  A. 4245 — 305  ohm  24VDC  1  amp. 

c>  r.-  4I’ST  no  rHllS .  .5b  r*. 

(  A131IS  — 300  ohm  24V1h:  1  amp. 

c  ut  vi'pT  d  STsiT  n  o.  SR140  .55  r*. 


SOLENOIDS 
A-B  typ*  B5A 

raft  atartma  rrlay  24 
SO  amp  lu9  ohm  roll 
ly  rn<  loaril 


PULSE  XFMRS 

TI51  and  TM  aro  I  aiiHlini  .A 
l*ulaa  laput  ifaira  altb  brprr- 
Ml  eort  lobO  ubai  «iajliis4«  H 
rarafullp  balanrrd  for  oppra  i 
turn  to  aanaa  «tib  Blfmi 
Ihilar  nHKlulattoo  frd  to  1 

)iDpr>«lan-p  wiadiaa  I  If 

W  K.  typr  KHbTvd  .45.  to  lOMI  ..4  A 
to  IWi  liKV.  »TM  I  \/ 

tl.M  aa  U^Jr 
W.E  (Rpr  4U  U  1505  ta  1005 

7  4  KV  OTISI  12  M  aa. 

OOMGAb  Tfl  1043  A44I  Ratio  I  I 
bicb  pooar  pul«r  aMaiutatt'in  drt««r 
■fmr  for  Ana:  l.a  wiading  approt  4 
4*m*  d  c.  i<»0  aab.  taOT  « to  wirr 
•  Tni  ..  $2M 

W  C.  (coratOM  t/pat  A  Muaa<  difTar- 
muatlaa  tfmr  l*n  «^a  tuaad  ottb 
a  51  ard  rmaiataa  at  -SAM  epa  bptit 
vnuAd  ■arondarT  trrm.aalaa  IntoPtOAO 
oluaa  AraiT  fb  #  )4't|70Tt  li.N  OD. 

W  C  ~K55552  •  wt»i)aa».  IlHa-kma 
EJar  tfar  |i.45  aa. 

W.C.  KS5MI  1:1  raUcK -biab  rrprtl 
ti<«a  rata  .M  aa. 

FRIEO  5tS'S4  11  ratk^  -bigb  rPMit 
ttoD  raia  .  II.M  aa. 


i?R105  . .  $1.35  to. 

G. 5.  ritSS’SKlOdA?  245  ohm  24  - 

NlM  Ol’ST  .N  <•  d  SPST  no  2  JW 
a»)t(  hrttaa  Katra  laong  throw 
sllisr  M.4a  1 

II  \KT  MSIfA  rAT  2?  4»4Kt»  71  dl 

olin.  j4  Vl>*  250  amp  'ont 

81'ST  n  ■  sfRIt'A  »l.75 

HIM  -I  tl<A|NK  M|t  .4KK-H  A%K  PtlTr.X- 
THIMI.TKK  WE  WS  Dli'lOO  Kor 
vary  tow  frr<)  aaarp  circuita  $b.M  ra. 

H. S.  WHITE  I»»:NTAL  I..4R  RK>InTE>KN 

IK  «K  45K.  105K.  400K  All  1 

\vai»  .  $:.50'r 


RG  t  U  COAXIAL  CAtLI 


SERVO  OUTPUT  TRANSFORMERS 

I'r'  1)1  h  In  Ser>o  m.ihaniun  wilL  lO'r 
leedliai  k  «.in<iin|I.  ML  mrlal  core  $2aS  aa. 
Dual  unit  PP  6L6  lo  Servo  merhamim  v>iih 
lO'*.  leedbark  vnndini  and  6SN7  lo  Servo 
mechanum.  Bolh  in  I  can . $3^  an. 


LOW-LOSS 

BAKILITI 

INSULATION 


jSINO  IN  YOU*  REQUIREMINTS 
JO*  OU*  QUOTE 


Termi  fok  onr 
ordart  mail  ka  aai 


ELECTRONICS  —  FabriMry,  IPSO 


27S 


SEARCHLIGHT  SECTION 


CONDINSfRS 


TYP[  "J”  POTS 

S.35 


BATHTUB  CONDfNSERS 

Priced  Low 
Volt  T«nfi.  Pr 


Cot.  Volt  T«n 
iSmli  .*5%. I-  -I 
<U  MiH'ii* 
it  (125  Mirr-t.  Hi 
2t<E5  oiiH'k  "i 


U|th  HKIH  i  |§  I  WnO  for  CowRloto  BolhtuO  Cootfontor  Llitinoi 

SPECIAL— S-Smfd  AOOvdc  Oil  Cond. 

}  trrmf  bol  mnlg  Hanged  type  Dim  3^4i3'4>2 — Tetted  ot 
I800«  Meets  commerciol  tpecilicotions  lor  600«  operation 

PfH-o  (  •  0  29%  with  ordor  Bolaoro  cod  rIub  oobIirp.  MIrIoihpi  ordor 
Si  W 

MONMOUTH  RADIO  LABORATORIES 

OAKHURST,  N  J.  BOX  IS9 


GRAIN  OF  WHEAT  LAMPS 


( liner  In*,  een.  $1  so 
MARKTIMI 
I  HOUR  nWITCM 


SOUNDTRONICS  SPECIALS 


TRANSFORMER  POWER  SUPPLY  IIS  V  50  C 
)00  V  a  SS  MA  .  6  )  a  2  ompt  Hot  SY). 
2  RHY  ,  MO  mFD  Filter.  Pilot,  Term  Strip 
Complctelv  Wirod  Meos.  S"  i  S"  t  1“  S6  IS 
I  4  S  ir  22  12S0  Volt  ln»ul  Acro^los  wire 
•hitt  with  tracer  100'  S9c 

1  Deck  )  Pole  12  Position  Ceromic  Bond  Sw 
II4"  Diom  long  shoft  SI  91 

20  Meg  tloo  tuned  IF  Coil  m  1  15"  solid 
copper  con  I'j  '  a  3"  timilor  to  type  used  on 
BC  405  3S<  eo  3  1  00 

T  C  10  Keyers  w  Tub<»  S24  9S 

Following  Egwipt  used  but  tested  4  procti 
colly  new  condition 

Hi  V  DC  Volt  Meter  10  20  K  V  Ronges 
5"  Sg  Westinghsc  0-1  MA  Meter,  20  Prec 
Resistors.  5'  Hi  V  LePds.  Insul  Cose  20"  a 
12"  a  14'  Pleai  gloss  tro**t  S24  7S 

RCA  type  710A  U  H  F.  Signal  Generotor  370 
to  S50  Meg  SUSOO 

Transtot  3  v  K  V  A  1  phose  50  50  cy  tiacd 
winding  115/230  volts,  output  0  250  V  Moa 
amps  15  $42  00 

Transtot  $  IS  K  V  A  1  phase  50  50  cy  tiaed 
winding  115'’230  Volts,  output  0  250  V  Moa 
amps  /2  5  Cot.  Th22']B  $52  00 

I  122  1-125  Espey  Signol  Generotors  SL. 

SA3  AS8  4  ASC  Sonor.  SG  SCR  295  Units 
Tubes  4  Ports  in  stock  Write  reguirements 
Send  nome  for  flyer 

Minimum  order  $3  00  •  75\  w  order  o 
Bolonce  C  O  D 


SOUNDTRONICS  LABS. 

632  Arch  SI.,  Phila.  6,  Pa.  MA  7-27T5| 


f t|y#rfmoiyfoft  mna  ffiypettorf 

64  Dey  St.,  New  York  7.  N.  Y. 


New  Advertisements 

received  by  Februory  1st  will  oppeor  in  the 
Morch  issue,  subtect  to  spocr  hmitotions 
Cfossrfied  Ad*^tf>fng  Divition 

ELECTRONICS 

))0  w«,(  42mI  St.  New  Yorli  II  N  Y 


BRAND  NEW 
RADAR  SPECIALS 


AIRCRAFT  RADIO 
EQUIPMENT  and  TEST 
SETS 

I  M  UHF  Bt«.  Gen.  fRoeord  $200  00 

AN  ARM. I  Teet  Bet  lor  ARC  3  150.00  set 

A  27  Phnntem  Antenna  $.00  m 

A  50  Phantom  Antenna  100  w.  200  kc — I2mc. 

IS  OOea 

A  M  Phantom  Antenna  with  saoclal  R-F  Meter,  ter 

teatlnf  Giheen  Girls  .  15.00  ea 

1. 100  Teet  Bet  tar  ARN.7  or  240  Cempaas 

050  M  set 

I  liO  Teel  Meter  for  BCR  522  12.00  ea 

IC-19  Test  Bet  ter  BCR  522  oomplete  200  00  set 
TB-lOA  APN  Altimeter  Delay  Line  40  00  set 

TB-II  APN  Altimeter  Test  Bet  24.v  AN  APN  I 
125  00  set 

TB  I6X  APN  Aitleieter  Test  i2  v  AN  APN- 1 

ISO  00  set 

TB-OO  U  Test  Meter  ter  AN  ARC  t  12.00  ea 

1-55  Test  Bet  95.n0 

RC-54  Test  Bet  ter  ARC-5  er  274-N  Rwrivers 

150  00  set 

RC-55  Test  Bet  ter  ARC-5  er  274- N  Transmitters 
250.00  set 

1-95  UHF  Field  Btrentth  Ind.  <100-150  MC) 

35  00 

A-li  Phantem  Antenna  2.50 

Medel  GP-7  Transmitter,  cemplete  Brand  r.ew, 

alt  twninf  units  tIOOOO 

W.  t.  Type  27B  Marher  Receivers  12-v  teemplele 

and  rerenditienedi  150  00  set 

Bendia  RTA-IB  Transmitter  only  (rerend.  L.  N.) 

500  OO  sa 

Berne  #f  the  aheve  Test  Bets  are  ene  et  a  kind  In 
stark. 


LARGEST  DYNAMOTOR  LIST 
AT  LOWEST  PRICES 

OM-12  (24V)  5  2.0(^  <  OM-IS  <MN-20  12V) 

OV-2  ARR-I  (24V)  100  $10.00 

OM.12  A2  (12V).  12.00  OV.2I  ARC-3  10 1)0 

OM-U  (24V)  5.00  DV-22  ARC-1  7  00 

OV.B  ARC  5  <24V)  5  00  OM-Si- A  (24V  •  ea.  5  00 

0M.20  w  RIt  3  50  OM-SI-AI  (12V)  eo  1 

DM-2a  less  Bit  3.00  12  00 

DM  24  w  Olt  ll2V)  10  00  PC-SB  w  RIt  (24V)  3  00 

0M.24  less  RIt  0  00  PC-M  A2  w  RIt  (I2V) 

PC-73  <24Vl  10.00  12  00 

O-IOI  (APN-24V)  ea  OV-12  ART-llw  RIt 

5  00  35  00 

O-IOI  (APN-I  13V)  0Y.I2  ART-lll  flit 

10  00  15.00 

PC-94-C  (522  24V)  5  00  BO-77  (12V)  lO  DO 

PC-9R  (522  i2V)  20  00  PC •  109  Inserter  ( I3V> 
OA-7A  (Bendia  TA-2J)  50  OO 

25.00  MG-I49  H  Inverter  (24Vi 
OA-IA  (MN-2B  24V>  39  00 

10.00  ZA  Oyn  ter  I2V  R  R9 
OA.|B(MN.2«l?V)  10.00  Rnc  5.00 

kHM\t  MlTt  id  Sf.  .AI.L  KK.AMi  IN  M\N 

I  t  4«  n  KKKH  oKii.iNSG  luiXt.H  HKLIM.KV 
ST«M  K  sri'-JtiT  TO  oMI.HMliiNyi  (  mKKKC- 
ThiVS.  1‘idiiK  SAI.FI. 

AIRCRAFT  RADIO 
INDUSTRIES 

780  State  Street,  New  Haven,  Conn. 
N  Y  C  Ottic* — 274  Modisen  Avo 
Pborse  Lfairsgtors  2-4254 


NEOMATIC,  INC. 

$79  Wtllotlov  Av«.,  Lot  Angelas  49  Cel. 
ARitone  3-4BB7 
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SEARCHLIGHT  SECTION 


m  I  CONVERTER 


W\th  4  tutMt  S: 

954'»  •ostly  coAv«ft«d 
to  10-^  2  motrrt  Con  ^ 

vofiion  froquoncy  $00 
ICC-  ScKomot'C  fwrniftli  .3^^ 

«d  ^ 

-  DIRECTION  FINDER  - 

T)rpo  DA$-3 ->  Complolo  with  »poro>.  Froqutncy 
ronqo  2  to  16  MC  Oporotos  on  110  volH  A  C-  60 
cyclo.  EapoFt  pocktd  f  OB  Nor^lti 
Now  _  _  _ i3.C00  0D 

^0-1  RADAR  Complot#  !•»  sporn. 

Now  ORport  pockod  - -  $2,500  00 

ANTENNA  MAST- typo  an  io4  B  idod 

♦or  2  motor  ng  NEW  _ _ $2  00  oo 

ARC  5  ANTENNA  RF  Motor  &  50  MMFD 
Vocwum  Condontor  (omp  0  to  10). 

Mowntod  $3  95  oo 

ARC  1  TRANSCEIVERS  Compioto  w.th  mt 

230  Rock  C-45  romoto  control  Kood  plugs  ond 
cobiot— oqwol  to  now.  Guorontood  Abo  sporos 
10  chonnol,  20  cbonnol. 

ARC‘4  compioto,  plugs,  rocks,  romoto  control  boi, 
oKo  sporos  Roconditionod  Guorontood 

AMPLIFIERS 

500  Wotn  (Now)  spooch  clipping  ond  votumo 
comprosston,  tubo  Imo-up  4  typo  609,  2-typo  2A3, 
2  typo  666,  2  typo  6K7,  2  typo  6H6,  4  typo  6J7 
Idool  lor  modulator  (loss  tubos)  $195  00 

Somo  itoms  but  usod  $95  00 

300  Wotts  (Now)  tubo  lino  up  4  836,  2  866  Soil 
contoinod  powor  supply,  110  volt,  600  cyclos 

Now _  $150  00  Usod  _ $60  00 

All  obovo  ompliftors  hovo  loss  thon  4%  distortion 
ot  monimum  roting.  Output  500  OHMS  m  ooch 
COSO,  with  500  OHM  tronsformor  bock  to  bock, 
porFoct  motch  for  920  wotts  RF  input 

VOLTAGE  AMPLIFIER  40  Wotf  driv,r  lor 

ob«»«  omplifiar  iImi  lub*s)  Tubt  lint-up:  4-616, 
2-76,  26C6.  2  284.  2  3Z3 

N»w . .  $135  00  U»»d _ $70  00 

ID6  APN  4  INDICATOR 

R  9A  APN  4  POWER  SUPPLY  AND  RECEIVER 
CompUl,  tubo  and  plugt  N,<»  . . . $143  00 

FREQUENCY  METERS  lm  io  ond  u  without 

powor  supply,  with  books  _ _ _  $90  00 

Without  books,  Usod  _  $30  00 

CONDENSERS  Ro^go  oi  to  006  at  5000 

volts. 

Now - $1  00  00 

CAPACITOR  «ong.  .02  to  09  Mica  copocitor 
voltogo  rongo  1(XX)  to  6000  Rost  Grad* 

Now -  -  $12  00oa. 

CONDENSER  MICA  Rango  00005  to  0i 


SEND  US  YOUR  REQUIREMENTS 


BRAND  NEW  ^SUR^LUS*^*  GUARANTEED 


POWER  RHEOSTATS 


SELECTOR 

SWITCHES 


Polo  P«>o  |So<k  Trpo  ».«. 

I  li  1  mromH*  • 

1  J*  3  boliotito  .33 

3  II  3  InAHtio  04 

4  It  4  bokoliCr  MT 

A  It  •  bokrllto  I  on 


ir  it  *'UNR**  Com  Com#  CosNsocton 

ifrr.  i 

III  t»«N»  44  oPHi  ai-'fno 

1  •  too  44  C**-  I*®  *™tY  Y,P,  E,.  P»  C 

- - 1  M-34»  a 

■O-ID  PUTT  I  t  Ad*|>  i.a  I  a 
Ohk  Acramli  t,  la-IP  PUr4  Pwl  Mt  .N 

R.t,4  CMWn.  «-'R  ■»  a 

pn«.  rot  ,n«  PTC  »“4  -a  a 

HS-np  MkKM  lUr.  a  a 
t««4  lm  M,  Catnl,,  nt-iObi'  U(l-ia/ll  Fluf  .a  .a 


“AN"  CONNECTORS 

LARGE  VARIETY  AVAILABLE 
AT  GREAT  SAVINGS 

&a«4  imr  im«  m4  M  in  awt. 


ALEXANDER  MOGULL  CO.,  INC. 

161  Wojhingtofi  St,  N.  Y.  6,  N.  Y.  WOrfh  4  0865 


D.C.  MICROAMMETERS 

O  tOO  UA  3*  mi  U  K.  |K>  fiO. . 

O-luO  un  S*  *«i  Sr. 3;.  IM>  &0, . 

0-30  un  3”  or  IK)  60. 

R.F.  MILLIAMMETERS 


PRECISION 

PORTABLE  INSTRUMENTS 

8in(lo  nr  niulti-rnncn 
DC  Mlcrnnmmot^r*.  from  6  un  full  OY-nlo 
Th«>rmo-coupl*  Mtlllnimotoro.  from  1  S 
Mn  Th«®rmo-<  oupln  voltinotvrn. 

Prtcitian  Electrical  Initrumtnt  Co. 

146  Grand  $rr««t  H«w  York  1J,  N.  V. 


$PfCIAL  SALE 

250.000  MICA  CONDENSERS 

from  10  mmfd  fo  5  mfd  6rand  Now  largo 
port  in  Srfvor  Mrca  Toforonct  I  fo  S%  Only 
STS  00  por  thousand 

TELECTRAD 

3232  Broadway,  How  Yarfc  27.  N  Y 
rof  Mt  vorsido  9-4955 


RJIDilR  EQUIPMENT 

M  R  717R  Al*H  1  APH  4  80  3  PanrY-h  nndnr* 
t'ornplvt* 

Al'R  1  nntt  Al’H  4  R#ratTvn  with  Dmlnc  L’atu 
lFl*13  Inrartum  K^iuSor 
TH  Sl'Alti  4  Tmt  Hat 

W  C  COMPUTCn  POTCNTlOMCTKMft 
1>  170541  IM:A543  L>  170343  D-nOGAA  1>  17u3M 
I>  173544  •  Ilf  M 

3JM  Unfnatn«i«  O  ITS  Of 

Ar*  Coanaetor* 
fMA  -IN  CXnitnct  Famnla 

IR  i'fifs’art  Walat'luiwu 
viNJi  -  3  rnotari  Yatania 
*'91S  1  <'4«tae(  Sin>  Hlaml* 

H  rtf«  far  luitno*  «/  arhm  *wofa«  faromiM 

LERU  LABORATORIES.  INC. 

160  Blcachar  S».  New  York  14 

OR  S.3S2S 


ELECTRONICS  — fefcroory,  1950 


777 


1 


«#}  SIS 

2  ^ 

«!•  I4PI  4.U 

US  411 

414  4S  44 

TunAar  Bulb* 
t4Xll4r  J44 

24X47i  3  4§ 

|1I4»«II(.C  S.44 

144*411  3.4S 

i44MI  3.M 

4ft44ll  I  }  44 

Rallatc 

IPI  44 

PMJ  44 

PM4  44 

4\l  1  34 

4-11  44 

7HW  44 

PMS  44 

PM*  44 

PM7  44 

PM4  44 

4.*  44 

I4-4H  44 

IJ-4  44 

34-4  44 

K444  I* 

K54H  1* 

MSSH  14 

l*i\  44 

K44B  .1* 

^11314  3*1 

Ci?*  3  44 

ZBS4I  J  44 

Masda  Pllota 
44B<.tl4  M 

44H.itl4  *• 

SSn<itl4  44 

*4lai.b  47 

4*  14  14 

I44>4  34V  3S 

341B<ktl4  S* 

ill  34\  IS 

ill  34V  IS 

i3i  iV  14 

SH*aaia 

S*  *^ 

134V  IS 

Watiha  C:7/ 

7U  134V  44 

Med  VcrewBaaa 
ISW  I3SV  44 

3S\S  134  V  44 

\e<in  Hulba 
NK3  144 

for  J  44 

NS.I*  441  3S 

NF13  IS 

NF4S  HW  .34 

NF4I 

N434  .47 

lltalco  Tfpe 
Hull  a  E^a  Pilot 
Lite  complete 
%V  S*  IlSV 
Hulb  or  Neon 
Bulb 
f  hromed 
3  lot  444 

TelMldelampa 
*  13  34  44  SSV 
Faib  144 

lube*  GTD 
ttr  Open  Pll 
*  Breakage 
Tube*  abipped 


turOT  •• 

I3K7 

I3KS 
131  44;t 
l3V^t;T 

I3<m;t 

I34S7<;T 

13M'7 

I34P7 

I34<;7 

I3SH7 

I3SJTCT 

I34K7<;T 

l3Sk7M 

1341  7<;t 

I34N74;T 

l3407CiT 

I3SB7<;T 

i3Xi 

13/i 

1447  I3H7 

I44P7 

I4H* 

I4n4 

I4<  7 

I4H7 

I4N7 

1407 

14B7 

ISF 

ISR 

FC.I7 

HKI4 

14 

1414 


4  7%  I 

RHS47  4  44 
•37  7  44  I 

SM  4  44 

S41  I  44 

W|  StI  t  4S 

casM 

mil  1 4s 

S44  4  44 

<a  S44  I  *4 
SS4PI  144S 

S7SV  475  13  4S 
44IH  14 

HY4IS  34 

Wl  *14  14  7S 

Kl*37  7  44 

*ilPI  SS4  1  44 
Wt*i3V  4  44 
741  \  3  44 

7434  743B  3  7S 
7454  1.75 

7444  I  44 

74SA  M31  I  4S 
747  7.44 

7144  •411  *4 

7114  1.44 

7ISB  7.34 

7174.  .41 

7314  3  4S 

7334 '3474  4  45 
73S4  4  4S 

73S4  B  14  44 
7344  B  S  44 
7354  *  44 

734  4  *  44 

7341 ;  34  44 

7144  14  44 

443  4  31 

441  4  74 

•44  *  44 

MS  4.74 

•47  I  14 


4ftC;7 

44H7 

44J7<#T 

4SB7GT 

*41  7c;t 

44N7GT 

kVNTWCrr 

*507(;T 

*4*7 

4447 

44T7 

4T7G 

4r« 

*15  44.5 

4I'44;T 

41  70 

*V4<iT 

*V4<;TY 

*V*M 

*iV4r;T 

*14  70 

4X4 

4XSOT 

4Y4<; 

4/70 

4/ym; 

744  XXI. 

745 
744 
747 
7411 
7477 
74li7 
7H4 
7H* 

7H* 

7H7 

7H1I 

7<  4  13414 

7<  S 

7«:4 

7<.7 

7<  31 

7YS  1341 

7».4 

7E7 

777 

774 

707  1313 

7M7 

737 

7X7 

71  7 

7N7 

ZV! 


440*7 

441144; 

44l>7 

44P*G 

44f;S 

4A<*7 

44  H4 

4435 

*4X4 

44X4 

441  S 

*41  7 

44N5 

4405 

44RS 

44SS 

444* 

44470 

44  14 

*4l  * 

*4V4 

*B4<. 

*H7 

4nM; 

4H44 

*H44 

4H>4 

4H7* 

4X4  »*4, 

*nH4 

*HJ* 

4B434C.I 

*4  4 

*4  S 

*4.4 


1411  4P4X 

1*14 

1414 

1*14 

I43« 

1433 

1434 

1435 
1434 
I43Y 
1413 
1411 
1*15 

1441  flK4« 
3»5« 

3«SI 

5514 

5514 

rx**5i 

MI34 

M114 

M34 


•  1 

70AI4 

•3 

•3V 

•1 

•IV 

•4  4/4 

•5 

•4 

VH43 

POIM 


57  PI  31  4  4« 

79  Rll  31  4  45 

U  MX3I  l-3« 

44  PJ33  <  Pit  I  44 

*4  J4C  M  34  -45 

57  3554  t.94 

44  99  354t  5  M4 

*5  35X4  1.44 

57  35H1>*  I  99 

45  35t*4;T  .53 

*4  3555  4t;T  74 

I  41  3SY5  I  99 

4a  35/5  4* 

.44  3S/4<;r  44 

44  P<«374  4  54 

I  55  34II7  15 

*7  M  14 

*5  II  .5* 


4#44  .37 

4M5  144 

444*  31 

<  Kay  TubM 
34PI  ..  145 

14P1  4  *1 

IHPl  3  55 

.IBPI4  7  44 

K  PI  3  45 

KPI-SI  3.44 

IDPI  I  K7 

IFPI  3.45 

1FP7  4  45 

lt;p|  •45 

1MP7  1  44 

45PI4  4  79 

5HP1  I  4« 

5HP4  4  54 

54  PI  I  75 

5<,P7  174 

5FP5  4  44 

57  P7  I  3* 

57P14  1*45 

5t;PI  4  45 

5HPI  4  45 

5HP4  4  75 

5JP3  II  75 

51  PI  1544 

5MPI  3  54 

7HP7  4  45 

7t.Pl  13  45 

7HP7  5  45 

4<;P7  1311 

41  P7  3  31 

ItHPl  14  75 

I31>P7  U  44 

l3t,Pl  44  45 

130P7  13  44 

I3JP4  14.75 

I3XP4  14  75 

t3LP4  14  44 

I30P4  44  45 

I44P4  55  44 


1I77.40T 

1I777GT 

71374 

t:VI44 

155 

POI44 

P<a73 


7H7 

7T7  I 

7V7 

754  7 

7X7  XX7M 

7Y4 

7/4 

MY 

1344 

1347 

I34ii4;r 

l34H7t*T 

1341  5 

1  34  t  * 

I34T7 
1341  4 
1341  7 
134X7 
liH44 
13X57 
I3HI>* 

13Hk4 
I3t  • 

I3M* 

l3J5t;r 


*XSt,i 

*X4(.r 

4X7 

4X1 

*1  5 

*1  4 

*1  *<; 

*1  *4.4 
*1  7 
4N4 
*N7<;i 
*P5t. 


*57 

4SaOI 

*S47<;i 

*SH7V 

*vt.7 

*M»7t;i 

*475 

*SF7 


H’l.ipre** 

Min  rube 

Order  $5.44 


RHAM) 

■ 


•XOOPtRXCOPf  INfKAHIO 

(  «4it*ner  T>ib*  III 
tirli?  aiMplifle.1  •!«•«  an  t*  I'a 

CVtaipleie  1*'a  A  %7  M 


SEARCHLIGHT  SECTION 


for 

NEW 


TUBES 


TESTED  and 
GUARANTEED 


OAS'VBT*  4«f 

OA4t«  44 

t«R3  I  73 

0X1  VK44  74 

IK  I.  VHI45  75 

Ofll  VHI54  44 

0/4  54 

<14  1  34 

014  45 

141  43 

144  I  4« 

1453. f  4« 

144  7ft 

I47<*r  4* 

1X1  ft#!*  44 

1X31  4714  3  ftS 


3044  •  •• 

3<  41  4*44  4  14 
K  44  I  *4 

K  51  •  14 

3031  I  14 

iXl  99 

3X33  I  11 

3X14  4  54 

3X35  HY45  4  99 

3X34  1  45 

3F14  3  15 

3311  1145 

33  31  4  11  45 

33  33  4  75 

333*  5  44 

3337  14  54 

3311  4  4* 

3313  14  55 

3311  1145 

3314  17  54 

3317  II  ft* 

331*  13  74 

33  14  34  44 

3347  44  45 

334*  45  44 

3344  33  54 

3354  14  44 

3J5*  41  44 

33*1  14  44 

3343  14  44 

3X31  34  54 

3X35  31  75 

3X3*  34*4 

3X34  34  45 

3V  O.  44 

3X3  .1* 

154  .1* 

155  44 

1X7  1341  34 

1X33  3  44 

1X34  I  75 

1X35  4  *5 

1X3*  5  54 

14.31  14* 

K  II  (  IX  1  75 

It  45  13  •• 


*A7  99 

44ft  7ft 

44X4  ftl 

44X7  Iftftl  .77 


FOI45  1475 
HYIIIH  ftl 
H>  115  145  .M 
1171 7  131 

II7N7GT  1.14 
II7P7GT  I.M 


Pt.m  134* 
345n  VT3  I  44 
311  VT4<.  43 


354TL  34.4* 

3*3H  ft. 44 

lft4ri.  1.14 

1*4  Ilf  5.45 

«ft7  4  RX751  4ft 


t/3  3  4* 

351  *4 

354<;  I  ft* 

355  *5 

35*  7* 

357  •• 

3X4  4* 

3X7  7* 

3X33  t.l  554  71 
3<  31  1*43  *1 

34  33  7141  1* 

34  i*  RX14  is 

34  14  31  ftft 


1555  4  15 

1514  44 

15/1  41 

15/4  44 

15/54;i  .41 

HXLl*  4J4  54 


15ftH  I.M 

1544  11  45 

1554  14  15 

17IH  M 

lllftA  .74 

lftft.5  44 

1415  145 

.144  5  1  45 

.145  5  4  45 

4174  14  45 

OI  4.14  3  4ft 

44*5  34  4ft  1.17 
44*H  I  lift 

4.5ft^ltl  17.75 

45ftri  44  45 


ft**Jr  I  99 

***  PJ33  I  4ft 

ft*4  1ft  ftft 

•734  I  44 

*74  55 

*74  14 

*7*  I  45 

11*4  44/54;  I  44 

4*5  *7 

43ft  3  7ft 

433  I  14 

431  *5 

437  4.X3S  1.3* 


Write  for  Your  FREE  ”T ABOGRAM” — Lowest  Prices  on  Electronic  Components 

•  VOLT  CARTEM  TroniTArNiAr  Buys!  1 1 S  V  40  cvc  Inpt  ^  ......  PRECISION  RESISTORS 

MAUWOTORA''  ....  ...  -  R«c»l»l«r» — Brond  N«w!  Wm  Stilf  Tn*t  In  StACL 

KiltriMlT  III  •3m».  AAni*  A  Mcwrl  ..  »  '•  M  OM  Oil"*.  *•  'O  SI  M 

lit  3>''  >*.  •  lA.  •Tw'E’IA  <..l  /  j  VMiullaiitl  BRAOLEV  Dav  ,o(,k  t.  yjoK  OAaii  Ea.  IM  It  far  $2  M 

1.  Il.l'.iu  ....  ......  I  *<•  ■'^dta  luian.anl  oir-rnt  Ma«al  »  2  2  2.S  U  7  A2  12 

XMTU  "MAbMOTOR"  In  *"’>  1>I '>  Tn  <  «1  HU  n.  13  M  A  Tamp  IR.  ftt-tn  f','’  'n  |  1  67  2  24  3  B73  6  6  7  74  I2.B3 

PI  3  «VIH  llu'pl  4.i«V  IWMa  I2nia.  U3»  IPnmn,  2i4  .3.  lA,  3  .as*  c  Inmit  to  4  1  3  Al  |  |  |  67«  2  4  3  74  «  H  13 

nr  •.■ow'Rntl  4%  Ilia  »a.9t  2a  I  .I  HiXin.  i2  M  ^  il.iipiil  to  3MK''5  Nl»  |2  It  2  7  3  V  A  .1  0  02  13*4 

RCVINU  MAfiMOTOR"  lop<  ariM'  ihil  42ii  ...f  lEtiran  »  Sr  I  P»  AI«.  Inwj  f  12  Brand  Ntta,  Ama>ln«  Buy  0B<  124  I  64  2  74  4  A  .4  S  4  14 

i  I  ISftV  IJf  4«M  ^  X  llSs'lr*  A  $M  **^  |l  4ft .  (O  f  (5  4*  , .  «a  13  I  7.5  J  ft  t  33  *i  r*  4  Oft 

H»*M  Itm  ONI.T  $4,91  l«'o*a.  ft  3»  4  l.'r*.  **  a  Sift*  ?**7*J“"  J  i  rV^fJp  *  **  2  Hftft  4  35  *  7  Vft 

Ra4li  UaJ.  aka>a  RPECIAL  212  4P  23"'’  '"ntaS'  t ‘.a, «  Sr  2a.  A  1  la  12  It  t  .oV'vi  '  P  i-o’it"!-  1  3V  2  8  4  4  7  10 

MIBCUBT  TNIBMO-BIC'LATOB  a  !I!m  bP'hT  Ea  talt  *  JM  '*  ** 

l-Vt  ..iTAif  ‘IJ  JJ  2  lar  Mr  :4  far  II  60  Any  Slia  Ahoaa  ta  Tt.  Tan  for  IS.tt 

c  1  2"  J.'  t  1"  -a  ...r  taorrl  IPn.a  «A«  SalMiam.  fKIlEIlAI.  lOOMa  72*  HiVolf  HiErtR  Rasiaton 

'A  «t..t!a.  t..l  II, Via-  12  2*  ...  **♦  MVT  2' .Mai.'IW  7.4KV  .ag  Ea  .  Il.tO 

^  p  •  aH  ine  NviU  wm  •  i  \  i  a '«  7  *5  Waie  It'iitfe  Jtel  ReE*t  f'e  Relar*  or  i  a  ••  an 

•,-.v\i:.'ir4'r’‘''  fn  r^u ■ir’'’'*' e^’’ ’  -''ii-r •.Varies 

W"  ”'«><:«  •ictieiers  e.,  »,.m:  .’'it; 

C  NITTER  Aaia»  "iVin.  I.lt  Jnpf  *?’St  ““•«  2tW  aOKV  Ea  21  M:  <,2lt 

lay  litt  •  TAR  »'  l.'i  S2  4«  CIRCULAR  ailda 

4^  ftfterur  Otete'al  _e— I2v  llj-  r  ^  Im  Kele.  12*-4>ol7 


Rftcfififto — Brond  Nftw* 

I  <  beoMtleo*!  BRAOLCV  Doe- 

i  B  ^  Me  Brtftfe  Kaieni'iHl  Oirrmt 

B  JPS:  X  Temp  144  fmm  4o*  tn 
.^5*  t'  Input  to  4  '  VAi'. 
^  O.jtnut  to  M*. 

Brond  NftWp  Amosinf  Buy  BBr 
SMeoiem.  otVm  -VOVout 'l5o\la  •  Mt( 

\  aiitf*  3  I'nita  t'en  <'flnne«*t  tn  C.T.  for 
Full  >5»xe  4  1’nite  t'»*ble  a*  F'uU  «»t» 
la  Unit  34ft 

3  fer  COft ;  4  fer  tl  00 

•eleotem.  PKItRRAld  lOOM*  7?< 

3m<>\U  5*ft 

I- 111  N5»se  It'Mce  Sel  Roe^  f'e  ReI*T«  or 
»*-'  Iript  U.S  to  l3flV.5«”  Ou»pt  llJ'VlH 


(ivtt  ttiX 

7  for  %9t 


crystal  OlOOfS 

Ivpe  re«b  Iftlor  I  t  ype  5*4b  1ft  ft 

I  1  S31  t  5ft  54  ftft  I  1S37  II  75  514  < 

lN3t5  I  ftft  5.ift|lN34  54  7  * 

1N3IH  I  ’5  UftftllMl  3  74  35  < 


Shipments  Guoronteed 
Railway  Express  Only! 


PRECISION  RESISTORS 
We  Ship  Type*  in  Stfttk 
0  tp  fft.ClDO  Otimt.  E*  7Sft:  10  f*f  |l  5ft 
lOOK  te  450K  Oimit.  C*.  lift  lO  fer  $2. 5ft 
MefttI  A  3  3  3.ft  h  7*3  13 

I  1  67  2  3ft  3*73  ftft  7  74  13.X3 

II  I  674  3  A  3  76  *  5  1ft 

12  1«  37  34  *.i  nOSlSftft 

13ft  16ft  3  7ft  4  6ft  H.ft  1ft 

13  1  7.5  3ft  4  33  6  n  v  Oft 

1  3ft  l  .ft  3  Hftft  4  3ft  6  7  V  ft 

1  3V  3  3  4  ft  7  10 

14  3  11  33  47  7ft  Hftft 

Any  Slae  Abote  tm  79t  Ten  for  •5.4* 
HiVolt  HiFrpq  Resitton 
MVr  2>>Mef/ftW  7.SKV  »5p  E*.  .  Si.ftO 

iO  f*r  I*  9ft 

MVP  S.  7.  er  10  Mr«  lOW/IOKV  wk| 
Ea  II  49;  ft  fpr  HO 

l2Me*  lOW  lOKVwkp  t|.4t 

MV/  lOMep  30W  3ftKV  Ea.  II. 5ft;  •  $10 
MVE  lOMep  30W  40KV  Ea  II  M;  «/ftlO 

•  CIRCULAR  Slid* 
Rule,  lijuir  13*- Only 
3  W*  IUliu<  LAMI- 
N.5TII*  ^•nnl  Stay* 
<>n5  Multi  liif  Sqe. 
OibM  A  R.>nt«  Lof  A 
l>ec  Srale'  lUtaAt'aae 
5*4;  ft/IS.OO 
Parallal  Rele*.  Preci- 
•i«tn  Irrart^np  Toe)!  Mfr 
BKl^NINO  6*  wide  p.»r  Raltomen.  fYifI 

Been.  Rtudeota-  t'lwurpavNeyi  foe  Quirk 
iriacrame  sm  ui.  3N 


THATS  >>  V  OX 

B  BUY  X  4fB 


THAT'S 


’ll  wovif  11(1  cuiiiaiff 
SI  VIA  OIBII  10  1  A  Y  ( 
100  S»  »r  VC  (AirCfC  laO 
.'S'  OflOSlt  fHOst  ao  ?  773C 


BUY 
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Mprinc  Mtg.  Cm .  > 

Arhrup  i  ollolda  i  mrp.  . . . 

Advppcp  PJartrir  A  RHmy  Cm .  ^ 

ArrMPMtti^  4  •pimuntrpltpn* 

RiialpiB^nt.  Im'. 

Amrm^mz  r«rp. 

Aides  rrodurte  Cm . 

Allen  Co..  In«-..  H 
Allen  MABufnrlnrlnf  4  o 

Allied  4  nalml  Co..  Im  . 

Amerlrnn  RIeetrlenI  Henler  4’o  . 

Ameriron  rtienollr  Corp.  ... 

Amerieon  Aerew  Co .  . 

Aaeertcnn  Amoltlnc  A  ReAnln*  Co. 
Imertma  TeteetaAon  A  Kodli»  Co  .... 
.^meHmii  lime  Predurla.  Inc 
Amperes  Klertroole  4'orp  . Tbird  r«i 


Arms  Corpomtlon . 

Armeo  Hieol  Corp  . 

Arnold  EaAtneeffinA  Co 

Art  Wire  A  Atnmplnc  Co 

Aatatle  4  orp  . 

Andnll  t'ompnnj 
Aniomotir  4  nil  Winder  A 
Rtiolpment  4‘4i..  I.td 
Aut«»motlr  P:iertrlc  Hole**  4  orp 


Bnllnnllnc  |jilM»mtorlee.  Inr  . 

tiorber  A  Hllllameon.  Inc  . 

llorr>  4  nrpnrmtlon  . 

Bell  Telephofie  l.«bomlorlee  . . . 

Bendls  AHnIloa  <  orp. 

P>llpee«Ptoneer  Dir . 

Pacific  Dir.  .  . 

Beatles.  Harrte  Mtg.  Co . .  ... 

Berkeley  Hrieatifir  4  n 

Bird  A  4'o.,  lac..  Richard  H . 

Blrtcber  Corporation .  ... 

Blake  A  JohnMa  Co . 

Bla*  Rnos  f'ompnny  .... 

Boonton  Radio  4'orp  . 

Roiak.  R.  T .  . 

Bridaeport  Brmee  Co.  ...  .... 

Brook  r'.lectronlce.  lac  . 

Brown  Clertm-MeaaarenirnI  4'or|> 
Brown  taetmiaeala  IMr.. 

MlnaenpolU- Honeywell  Keculator  Co 

Brownlnc  l.*homtorleo.  Im  .  ... 

Rniah  Derelopment  4  o.  . . 

Burk  F.nataeefinc  4'o..  Inc . 

Humrit  A  4  oinp«n>  . 


4'annnn  F.lccliic  lAerelopment  4'o  .  . 
4  apitol  Radio  RnatneerInA  Inetitnte 

Cnrhorundam  4  o.  . 

Ceniml  Paper  Co..  Inc  . . . 

4  ealralnh.  IHr.  tilobe'Calofi.  inc 

Onrh  Manufacturlna  Corp 

4  lare  A  Co..  C.  P .  . 

4  laroetat  Plfa-  Co.,  tne  . 

Cleveland  4'ontalner  Co  . 

4'«ihn  4'orpomtton,  Hlamonit 

CVtIllna  Radio  4'o. . 

4  ftndeneer  Prodacta  Co 
Conmdidafcd  Molded  Prodacta  4  orp 
4  ornell-DaHller  Riortric  4  orp 
4'ornlah  Wire  Co..  Inc.  . . 

CroaaOa..  H . 

4  racihle  meet  Co.  of  America 


Dnnn  ptlectiic  4'o  . . tSt 

fhiven  4  ompony  . .  IM 

IHal  liAht  4  o.  of  America  .  tt4 

INallllatlon  Prodacta  Indoafriea  Id? 

Dow  4;orvilna  Corp  t4? 

IMrer  4'ol.  Wllhar  B .  IP 

IMrer-Harrta  Co.  .  47 

Damoot  VTIectric  Corp  Idl 

IHi  Mont  lAkomtoriee.  Inr..  Allen  It  ?4I.  IM 
da  Pont  de  Nemoora  A  4  o..  K.  I  I.M 


».lleCMri  nlloaph.  lac .  tl 

PJev'tticnl  Benctance  4  orp  .  IPl 

Klerlronlr  laetrameat  Co.,  lac .  ttt 

Kleetronic  Take  4'orp  .  tVT 

noetrona.  Inc . . 

El-Troalca.  Inc .  tit 

Brie  R«ala4c»r  Corp  ...  7 

Roaes  W'tre  I  orp  tP 


Pnlrchlld  Camera  A  Inalrament  4'orp  tt7 

Federal  Telenkone  A  Radio  Corp .  IM 

Freed  Tmaaiorvner  Co..  Inc  .  lU 

tSirat  Rleetronlca  .  ttt 

Faalte  4'orpomtlon .  .  dl 


tiarreCt  4  o..  Inc..  4iea  K.  t4A 

Oener^  Aniline  A  Film  4  orp  . IP,  17 

tteneml  4'onlrol  4'o .  ttP 

tienemi  PUertric  4'o 

Appnmtna  Depl.  41.  44.  45.  111.  157.  IdP 
PJectronlca  Depl.  15 

lAmp  Dept .  Ill 

4*ener^  Radio  Co .  141 

4«ramer  4 ompony  tIP 

4irmphlte  Metnlllalnp  4  orp  .  .  SIA 

4«m>  Reaeorch  A  Devreinpmcnl  4  a..  Inc  I4P 
4jreen  Inalmmenl  Co  ttP 

4iiiea  Reprodorer  4'orp .  t4t 


APPLICATION 

ENGINEERED 

"PRECISION" 

Circuit  Tester 

20,000  Ohms  per  Volt 


Handy  A  Harman  . 

Hanover  Developmenla  .  .  . 
Hathaway  Inatramenl  <'o 
Haydon  4  o..  A.  W . 


UaydoD  Mfc.  Co..  Inc . 

Haydn  Brotnera . 

Heath  C«»mpnny  . 

Helaemnnn  RIectric  Co 

HelipoC  4  orpomtiun  . 

Hewlett-Packard  4o . 

HesacHia  Klectrir  Co  . 

Heymaa  Mff  Co. 

Highland  Rnatneeiing  4  o 
Holllaton  Mllfa,  Inc...  . 
H«>v«ard  Indaatiiea,  Inc. 


THE 


SERIIS 


lm*aalrtal  4  ondenaer  4'orp  . . til 

Inatltato  of  Radio  Kngineera  . . til 

Inatmment  Realatore  4  o  .  Ill 

International  Realatanre  Co . 4.  5 

Irvlaptoa  \amlah  A  inaylator  4  c»  Idl 


JeillA  Mte.  Corp..  C.  O . tl5 

Johnaon  Opmpaay.  K.  F . IPS.  til 

Jonee  DIt..  Howard  B..  4  Inch  Mfp.  4'orp  .  tPP 
J4»y  .Mnnafnrtaiing  Co  .  tit 


kahle  fe^nAloeering  4  o  . 

Rarp  Metal  Producta  Co..  Inr . 

Kay  RIectric  4  n  . 

Kenyon  Tranafurmer  t'o.,  Inc  ... 

Keoter  nolder  Co . . .  .  . 

Kinney  Manafnclaring  4  o  ..... 
Kollaman  Inalmmenl  INv.,  Agunre  Din 


lAmpkIn  lohomtoiiea.  Im- 

loctrohm,  lac . 

Ijcnkart  Mectrlc  Co  . 

Unde  Air  Pmdacts  Co 


CodipKt.  ipboritory  ttylt,  kifk  MfHltiyity  tttl  ttt. 
“Applictltoa  (niinttftd”  fOf  production.  Ittt.  lob* 
orttory.  uhool  and  ttrvict-iatinttnarxt  pktttt  of 
modern  fpilp-oloctfOdiM-diWdimioat. 

2P.0PP  Okdis  par  Volt  D  C. 
loop  Olim«  per  Volt  A.C 

VPITACC  RANGES  0  3  17  «0  300  1700  6000 
AC  A  DC 

CURRENT  RANGES  0  170  microompt 

0  1  7  17  170  1700  MA. 

0  17  Ampt  0  C 

RESISTANCE  RANGES  0  6000  600N  Ohms 
0  6  60  Mciohmi 

•SCIPEl  RANGES  From  76  to  70  01 

Ctmplttt  witk  kitltritt 

and  tttl  Ittdt  O 

NIUS  om^mrlor  phygUal  fmmfmrmo: 

•  4%%**  wtdt  tngta  meter 

n  Heavy  duty  molded  kahebte  mttrument  cate, 
tiia  SV^  I  71%  I  3' 

e  Heavy  |au|f.  anodned  aluminum  panel 
t  Rotary  Range  and  function  Selection 
n  Recetted  6000  volt  tafety  iKht 

•  Only  two  pm  )Kkt  for  ail  ttandard  ranget 

1C- 1  Immthmr  Cmrrytmp  Cmom 

Custom  designed  top-gram  cowkide  case«o75 
witli  tool  and  test  lead  compartment  O 

^  tkis  and  other  ’  Precision"  Application  Cn« 
gmeered  instruments  on  display  at  leading 
radio  parts  distributors.  Mntt  for  latest  catalog. 


Precision  Apparatus  Co..  Inc. 


F.ne4em  .Air  l>evlce«.  Inc  . . 
e:netnsan  Kndnk  Co. 

(  ellnlAee  Prwdncia  Dtv . 

IndanSHnJ  PhnSapmpKlr  DIv 
Fleler  Rnglneefinp  Co..  Inc  . .  . . 


Mnpnerord.  Inc . 

Malory  A  4o..  Inr..  P.  R . 

Manning  Mnswell  A  Moore,  tnc 
Morton  nectvicwl  Inotramcat  Co 


Evyv^  4S4  i  vty.  N.V.e..U.P.A.CabRs:M0NHANtX 
la  CtnHt.  A;!»t  Andie  Corp.  Ltd..  Torento.  Ootarle 
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i 


t 


J 


when  you  use 

the  Audax 


Vrliriaw  Mill  H«M.k  ( « 

I  or|». 

Inr. 

mrik  InMiljftlor  (  w 
%fir«»  iBalrum«>nl  (  «• 
mil^H  Mfs.  i  w.  Im  .  Jianirk 
Mil«*  A  (  urp 

MIhIkc  4  Mfs.  4o 
MM4  hrit  KbbiI  ln*wUli«»n  I  o..  I 
l*M|»rr  Mill*  f  M 
^iilrhrMfl  4  <  »  .  I  iti 
My<Hlrft  I  nrit  Ilf  %in^rliB 


MBitir*  kiiliifMMir.  Im 
UBrti  I  KiM-frir  i 

H  Brd  l*r«Mlurti*  (  orp.  . . . 
KI#^fHi'  4  «* 

\%  htle  |»«>nlMl  Mfs.  4  <»..  ’ 
M  lilirlifiul  HfMmpiiiK  4  11 
Mllro«  4  41 

Uftiitchl  VlB%hrr  Hfg.  4 


‘rkv  Mmm4*rd 

#>«*»«• 

4i«  imdt^d 
mmd  I  mimtd  * 


/•*pliBr  Mill*  inr 


XtAliiftiBi  <  i»m|Maii>.  Ini' 

\Mll4ifi«ftl  \  till  Bfilcrcl  l^lbrrlii 
\r«%  KmII  Iiii 

NrB  Itrrmr*  tm 
Xiillirlfrr  UliMlIiit  I  BlMimlorlr* 


\ki  IH  IliH  r  XK 'I  ION 

(  .-lift  4  rfuina  < 

K\n*l  u\  \lh  M 

I*.  «  N'aiMitt  J44 

Xrlltlig  «  Ot?iTr<l. 

!*■  ".itHHilk  \\  diilnl 

<  ►pjH»Tit|Tiihr%  W'utitrii 

Km|*l<>v  m*  nt  >rr\u*r<i 

I  \!.  ^\-  H\  K  KS 

I  ofittHi  I  \V  *tL 

M»'  I  M  |oN.\l 

X«h<x*U  .  . 

Kgi  iPMi^  \  1 

H  »*«!  1*1  \«  w  ; 

K  -r  , 

V\  \  \  I  K » 

K*|fii|»mrT4t  ...  ... 


>lBii«if.«4-l uriiiK  4  I 
4iri‘c«in  fr.lrt-tmiili  m  %lfg.  4 


ilB4  lilHrr>  4  K^ratn  h.  Iiii- 
l*BrNMi«iiint  I'litirr  Tiifir  4  «ir|> 
l*i«r  MriBl  rriMliii  l»  4  <»r|i 
I'ttlliiti  MBi'ifii.trr  4  m. 
rhiitiMiill  4  4»r|i. 
l*lM%llr»  4  l^.lrv'lmitlf  *  4  o 
l*(*lNrM4l  Kln  iriiitii  «  4  m 
r«itlrr  InAlriimriit  4  i»..  Ini- 
l*r«>4  UImk  \|i|M«rMtii«  4  !».,  Ii»4 
l*rr«  Ulon  rufi^r  TiiIm*  4  o 
l*rr*li»  K4*4  4inlliic  4  iirp 
l*rMCrr*ikl%r  Mfg  4  ii 
l*«ri«mlil  f-.liHfric  4  «i 


and  at  less 
than  the  cost 
of  ordinary 


\\>\  ►  k  !  ISI-  kS  IM»K\ 

A.ifMi  l-.UctriiiM  x.ilrn .  ...  2“.' 

\ti4tn  h.lri  1  nrj* .  .  271 

.\ii«r»n  k.i'liii  In4{ii>>trir«  4'....  .  27»* 

Srijkf.lv  4 'u  272 

h.lr<(rii.tl  S^lr^  I  n.,  Iiw  .  27| 

.\ir>4«  liu',,  .  2#i<» 

Atotnu  hiingv  Nrvi«».  Itu  ..  .  24^ 

Ill'll  Aitcr.tTt  4  ..rp .  .  245 

A\t<iti<>n  Cmp  Ht'riilix  k4ilM>  Ikv  244 

Hrrii|i\  Avi.itiffi  4.i»p,  Fne/  ln«trmiirii! 

I»iv  .  .  ... 

HUn  .  ...  .  ..  276 

I’ntt.*!'*  k.tilid  Siipplv  .  . 

4  liloBing  <'«►.  ,  .  .  274 

d  .>)uintM4  h  liTtrumi «.  I.t«l  ...  .  24»M 

(  Miiiniiii  t(  rf|iori>  i>rMii-s  do  ...  271.  274 

<  «>irtittui>i<  K()iiipnirnt  ('o  247,  248,  24‘> 

lliihin  Hrftt'rtius  4'ii.  Inc...  .  ..  27^ 

Hr«4r<>  tnipdiv  I  ,h!Mi(,4tur>  .  .  270 

Nalr**  (V»  . .  . 24»7 

KI  clUHiir  !•  ngiirrrriitg  4'o  f.t  .  245 

^  Irctr-inw  I  jtt.  Iijc  .  264 

Kl‘d  d»  .  ...  271 

K.i.r  272 

Ki4i)kiin  h  ni|*lo\  niriU  Sft\ivr . 245 

Kr««0  k.iflto  4'i»rp .  ..  .  244 

4  im  n,  ( tould  24r- 

(tiritiBuh  d  ,,  27" 

ll.rli.k  4o.  \SilIi..ni  I  ..  25" 

Htighr*  (*•...  24' 

Ifivtrufnnu  ..  2^0,  251 

i  n.-(yoiti(  krM-4r«  h  i.«tlH>rat<>t  it  «i . 2bl 

l.rrti  Inc..  277 

l.rliTTtv  KUttf.fiiis.  Inc  . 272 

I  i!t  I- Irctt'Htu  254 

M,iriltnir  Sw  itt  liltuaTtl . .  .  ..  2^8 

.MaxMin  d'oTp,  \\  I....  .  244 

M»C..nnrn\  . 274 

f'o  .  Inc,  AlrxanO-r . 277 

5|i»titn<»nth  k.i<ltr.  I..(lH>ratc(it  ....  ,  .  27*' 

r«n»n  Ka<lto  ('orp . 244 

Wom.itic  lin  .  .  .  27d. 

\i.ix.tia  Karlin  Supply  ('orp  ....252.  25  * 

llpa«ld.»»crn  4*0 .  265 

IVak  KlrcIt.rtlUx  Cn .  262 

l*trt  i*»*m  ►Itctfical  In»tnini(-nt  Cu.  .  .  .  277 

ka<lto  d  orp  of  \mtrica  ..  244 

KaOio  Matii  Shatk.  Inc....  .  .  ..  2"  1 

kadio  SK.4r  k  d  '.,rp  2>n 

krliancr  McrchanOianng  C'o  .  25" 

''  honi  r»f  tnilu*>trial  Trthnology,  Inc  ...  24r» 

liic  .  (fCorKt  J . . 277 

>rr\o1Vk  I’tmlnct^  4*.>.,  Itk' .  25' 

''■•nintllTraiu*  1  jiboratonr^ . 27c 

'''>uth»r%lrrn  ln«ln»trial  K.lrrtronic  (*o.  .  .  .  24fi 

TAB  .  .  .  27^ 

i  rIrctraO  ,  .  27^ 

Irchnical  ln*tfx  Srfvicr .  24f 

TrlriroCiM  <»  l  ahnratotj  Inc  .  .  24f 

I'lti^rr^al  difnrr.tl  ('«»rp  .  .  27* 

\\  rIN  S  ilrx  Inc .  2r.i 

I.abr»ratorjr«  .  .  27j 


KmoIIm  (  Mrp.  <»f  %ntrrl«'a 

I1MJ.  Fourl 

KM«hr»Ke<r|*(Mr(M.  IlM 
Krtllwny  l^.xpr^M  (  «»..  \lr  IHx 

KatilMiMl  f  tiriMtcMlkin 
Knythroin  MnniifMo  liirinc  I  <» 


klrolrit  I  M 

^.1^4-lrlt  .  IM%.  of  *'x''  i  tirriiCHiml 

h<Nl  liMp  i  «» 

Mfc.  «  <» 

Herd tncnn^'hitrolMitft  Inr. 
hIibIIo  r«»B*  liirinc  (n 

Hhnrr  Hrttlhrr«.  Iiir 
Hlffna  liiftlrnmmla,  In* 
hmIh  Fl*'«'lrl<i'  I  41 

B«irrnM*n  A  i  4i.,  ini' 

H|»e4lMlty  Hittlrr)  In 

Hp4»rr  i  iirlHin  f  m 

Hpmcitr  KIrilrli-  In 

Htai  kpnlr  4  nrlMin  (  n 

HlBMitMnl  Flrfn  i  n 

HiNmlnnl  I*re«»«r4|  H|ee|  (  «i 

Hirdrn*  Mfc.  (  n.,  Im-  .  . 

Htrnnrd  Mfg  i  u..  I».  M. 

MiMliUn  kln-mri  Kndin  I  41  tl5. 

Hfriilltrr«-|iiinit.  Inr  . 

Htii|N«k4»ff  i  rrMmli-  A  Mfc.  I  m 
HMp4*rl4»r  F.lri-trir  In 
Huprrlor  Tulir  f  m 

H^Uitnin  FliH'trIr  IViHlin-l*.  Im  131, 


IJONES 

SHIElDfD  TYPE 

PLUGS  &  SOCKETS 


low  lots  fiOOS  AND 

SOCKITt  rot  HIGH 
mOUfHCY  CONNKTiONt. 

sumiiD  IN  f  AND  a 

CONTACT  TYPflSt 
101  Scrict  con  b«  fvr« 
m«h«d  with  .290', 
5  16',  H*  or  V^'  f*r* 
rule  for  cobt*  •ntronen. 
Knurled  nuf  Mcurely 
fottent  unit  fogetker. 
flugft  hove  ceramic  In- 
•uloHon  and  aockett  have 
bakekte.  Quoirty  corv- 
alruction.  Fine  flniaK. 
Adaembly  meett  Navy 
I  oiNKafkationu 
For  fvN  detalt  ond  en¬ 
gineering  dato  oak  for 
Jones  Cotolog  Now  17 


IrkttvMiU.  Im-. 
rrln'hmn.  Im  nriMiriati'd 
Trirdlalne  ka|uipmrn(  (  nrp 
ThorilnrMin  F.ltM-trli  Mfc-  lila*. 
Meculre  IimI..  Im- 

nieiilum  Mfc.  IMd.. 

NnllnnMl  I  nml  (  ti 
riiplllclil  I  Mpe  to 
rmnariMlIn  I  tit. 

Trnnk-Hiinh  ft.  Inr. 

THpIrtt  Kln  lHi-nl  ln«lriimrnl  (' 
Tunc  Hill  I  Minp  Murk*.  Im- 
Turner  I  umpitny 


I  nlnn  I  erbidr  A  I  Mrbon  f'nrp 
(  nl  I'rfMlud'l*.  Inr.  ... 

I  nitnd  Tmn«f4irm4>r  4  o 
1  nldrrBHl  M  Imlinc  4'n 
I  iiUerHlt!!  I  ritMUprukrr*.  Im 


tSf 

m 

Semnd  ('over 
IM 


%  erlen  \M4M'ln4nn 

>  |4  k4>r«  klnlrlr  |il«..  \  li  kir^  Inr. 

%  I'nll  of  The  Hperrd  4  nrp 
\lx(4irnen  ln«lniment  4o 

>  nirnn  k'irririi'  l  o 


JONES  MEANS 
fVovM  QUAUTY 


f>«i  reJcd  *»  t*yf*i$thfd  m  d  <ont  imirmtf  to  tht  rrdJ^f$.  f'lm  idft  it  taken  to  make 
It  d%%tt*die.  hut  f // (  rKfiN'fC'S  4f<e««ri  no  9eiponi$htht\  for  erruft  Of  omutiont. 
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^AMPEREX  tubes 

Specifically  designed  for  grid-control 
operation  at  peak  anode  voltages  as  high 
as  21000  V.  for  heavy  duty  INDUSTRIAL 
uses  and  high  power  TRANSMITTERS  with 
outputs  to  150  KW.  (3  phase  full  wave) 


AGR-9951/5870 


AGR-99S0/S869 


30*  to  *  45*  -^25*to  -  SO* 

*  25*  to  •  55*  I  25*  to  •  60’ 
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...  the  new,  short  metal-cone  kinescope 
with  '^Filterglass''  face  plate 


The  new  RCA-16GP4  offers  special  advantages  to  de¬ 
signers  of  large-screen  television  receivers: 

Shorltf —  Nearly  S'*  shorter  than  the  16AP4,  the  new. 
wide-angle  KGA-l6CiF4  permits  reduction  in  depth  of 
chassis  and  cabinet,  and  thus  makes  possible  greater  com¬ 
pactness  in  receiver  styling.  In  addition,  the  l6CiP4  per¬ 
mits  economies  in  tube  stocking,  packaging,  and  shipping. 
“Fllttrglott"  Fact  flott— Of  high-quality  glass  and  almost 
flat,  the  "Filterglass”  face  incorporates  a  neutral  light- 
ahsorbing  material  to  give  improved  contrast  bv  minimiz¬ 
ing  ambient-light  reflections  and  reflections  within  the 
lace  plate  itself.  The  circular  face  plate  provides  a  large 
picture  with  full  scan. 

TIIttd  Ion-Trap  Gun  — New  tilted  gun  requires  only  a  single- 
held.  external  magnet. 

Duodocal  S-fin  loio  — Permits  use  of  lower-cost  segment 
socket. 


less  Weight— The  RCA-I6GP4  weighs  substantially  less 
than  a  comparable  all-glass  tube  so  that,  with  ordinary 
precautions,  it  can  be  safely  shipped  in  the  receiver. 

RCA  Application  Engineers  are  ready  to  co-operate  with  you 
in  apply  ing  the  l6CiP4  and  associated  components  to  your 
specihe  designs.  For  further  information  vs  rite  R(!A, 
Gommercial  Fngineering,  Section  B42R,  fiarrison,  N.  J. 


ANOTHER  new  RCA  tube  . 


•  •  •  fh#  RCA-4C04*0 

for  14044  Syttome.  1  he  K(  A- 
IVt-Ci  ptF^Aihlr  thr  dr^iten  of  hori/onul* 

(leHcction  circuits  in  ^hiih  the  pUtr  %olt4Kr  tor 
thr  tuhr  is  eupptiril  in  p^rt  h>  the  circuit  and  in 
part  h\  thr  lotii -coluicc  piivkrr  cuppl>.  OrdinariK 
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THE  FOUNTAINHEAD  OF  MODERN  TUBE  DEVELOPMENT  IS  RCA 

RADIO  CORPORATIOM  of  AMERICA 


tlKCrmOM  TUBES 


